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foreword 


This report presents a comprehensive look at the status of U.S. scientific and tech- 
nological efforts as they relate to the employment and other characteristics of science 
and engineering (S/E) personnel, and provides a framework for analyzing issues 
relating to these personnel. 

Chapter III of this report, “The Dynamics of S/E Labor Markets,” presents for the first 
time a numerical illustration and analysis of S/E personnel flows into and out of the 
S/E workforce. Also featured in this chapter is new information on industrial demand 
for S/E personnel, including a discussion on projected industrial requirements for 
scientists and engineers. 

This publication is a useful complement to the National Patterns of R&D Resources and 
the National Science Board’s biennial Science & Engineering Indicators series, both 
developed by the Division of Science Resources Studies. Comments and suggestions, 
especially concerning the new material presented in chapter III, are invited so that 
future volumes will continue to reflect the information needs of policymakers and 
others concerned with U.S. efforts in, and the human resources of, science and technol- 


ogy. 


William L. Stewart 
Director 
Division of Sciences Resources Studies 


January 1990 
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notes 


e Conceptsand definitions underlying much of the data in this report, as well as major 
data sources, are discussed in appendix A. 


e Many of the statistics presented are subject to both sampling and nonsampling 
error. The specific statistical limitations of the data are described in appendix A. 


e Theinformationon characteristics of U.S. scientists and engineers is primarily based 
on data from the National Science Foundation’s (NSF's) Postcensal and E 
Sample Surveys for the seventies and eighties. Each decade, NSF uses the decennial 
census to develop a baseline of data on scientists and engineers for these surveys. 
Since there are differences in the data concepts and definitions used in each 
decennial census, the data presented in this report for years 1976-88 are not entirely 
comparable with estimates from previous decades. See appendix A for more 
information. 
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highlights 


employment trends 


Employment of those inS/E jobs rose substantially over 
the 1976-86 decade. Science employment nearly 
doubled during this time, while employment of en- 
gineers increased by over 75 percent. Overall, the S/E 
workforce grew by 6.3 percent per year during this 
period; this was three times as fast as total U.S. 

ment. Asa result of this differential, the proportion of 
the workforce devoted to science and 

from 2.4 percent in 1976 to 3.6 percent in 1986. 


Almost of all scientists and one-tenth of all 
engineers in the United States in 1986 were 
working in non-S/E activities. Within science fields, 
social scientists and computer were the most 
to report non-S/E while mechani- 
cal and electrical/electronics engineers were the most 
probable among engineering subfields. 
Approximately 1.7 million scientists and 2.2 million 
engineers were employed in S/E jobs in 1986. Almost 
one-half of scientists were concentrated in two fields; 
the same was true for engineers. scientists, 46 
percent were employed as either computer specialists 
or life scientists; for engineers, 44 percent were either 
electrical /electronics or mechanical engineers. 


Between 1984 and 1986, employment in science occupa- 
tions increased at an annual rate more than twice that 
for engineers, 9.3 percent versus 4.3 percent. The more 
rapid growth among scientists resulted from above 
average growth in two fields: computer specialties (13 
percent per year) and the social sciences (12 percent per 
year). Environmental and physical scientists ex- 

the slowest growth among scientists (4 per- 
cent and 6 percent, respectively). Among engineering 


subfields, electrical/electronics and aeronautic- 


cal/astronautical engineers rose the most rapidly—7 
percent each annually—while chemical engineers 
reported the slowest growth at less than 2 percent per 
year. 

Scientists at the doctoral level outnumbered engineers 
by about five to one in 1987 (351,000 versus 68,000). 
Over the 1977-87 period, total employment growth for 
both Ph.D. scientists and engineers averaged less than 
4 percent per year. Among the sciences, computer 


specialties was the fastest growing field of employment 
with annual growth of almost 12 percent per year. In 


engineering, aeronautical /astronautical 
was the fastest growing subfield of employment with 


annual growth of slightly less than 10 percent per year. 


s/t activities 


Patterns in the primary work activities of scientists and 
engineers in S/E jobs are direct indicators of the char- 
acter of US. science and technology (S/T) work. In 
1986, research and t (R&D) was the prin- 
cipal work activity of 27 percent of the Nation’s scien- 
tists and 34 percent of its engineers. An additional 9 
percent of scientists and 10 percent of engineers cited 
R&D management as their primary activity. 

Work activities vary widely by S/E field. In 1986, scien- 
tists were more likely than engineers to be engaged 
either in teaching activities (17 percent versus 2 percent) 
or in reporting, statistical work, and computing (16 
percent versus 5 percent). In contrast, a greater percent- 
age of engineers than scientists reported production 
and related activities as their major work area, 18 per- 
cent versus less than 7 percent. 


sector of employment 


Over the 1976-86 decade, the relative distribution of the 
S/E workforce (scientists and engineers engaged in 
S/E activities) became more concentrated in business 
and industry, with its share of total S/E employment 
increasing from 62 percent to 66 percent. During this 
period, more than 70 percent of the 1.8-million 

S/E growth in the United States occurred 
in this sector. Science employment within industry 
increased at an average annual rate of 8.3 percent over 
this period; this was over one-half the total U.S. increase 
in scientists. Engineers in business and industry grew 
by 6.5 percent annually, accounting for almost 90 per- 
cent of the total U.S. employment growth in this field. 


Over the 1980-88 period, the concentration of private 


sector S/E jobs shifted gradually from goods-produc- 
ing industries to ucing industries, with 
the proportion in the latter sector from 38 


percent in 1980 to an estimated 43 percent in 1988. The 
increase during this period car: be attributed both to a 
faster rate of employment growth for S/E personnel in 
services-producing inclustries, and to the sector's 
general economic and employment growth as reflected 
in its total employment 

ment in services-producing 
average annual rate of 3.2 
1988; the number of S/E jobs increased on average by 


58 percent. 
Approximately 29 percent of all scientists and 4 percent 
of all engineers engaged in S/E activities in the United 
States in 1986 were employed in educational institu- 
tions, universities and colleges. Over the 
1976-86 decade, science within academia 
increased at an average annual rate of almost 8 percent, 
while employment of engineers rose at an average an- 
nual rate of over 9 percent per year. Most of this growth 
occurred between 1980 and 1986. Science 


in this sector increased at an average annual rate of 


more than 10 percent during this time, while engineer- 


ing rose by 15 percent per year. For the 
1976-80 period, con rates were 3.6 per- 


cent for scientists ard 1.0 percent for engineers. 


Federal S/E employment growth outpaced that in the 
other two sectors between 1984 and 1986, growing at an 


annual rate of 7.2 compared to 5.8 percent in 
industry and 7.0 percent in educational institutions. 
This growth was attributed to an increase in 
defense R&D spending and a relaxation of the hiring 
restraints imposed on Federal agencies in the early 
eighties. 

$/E doctorate-holders were concentrated primarily in 
educational institutions in 1987, although the propor- 
tion of doctoral scientists in this sector has 
declined steadily since the late 1970s. In 1977, 62 per- 


cent of those with science doctorates were employed by 
educational institutions; by 1987, the proportion had 
declined to 55 percent. The percentage of doctoral en- 


eee eee 

the decade. In business and in- 
—— the proportion of Ph.D. scientists employed in 
this sector increased from 20 percent io 27 percent be- 
tween 1977 and 1987, and the percentage of doctoral 


engineers rose from 51 percent to 55 percent. 


women and minorities 


Women scientists and engineers represented about 13 
percent of the S/E workforce in 1986, up from 8 percent 
in 1976. As a proportion of the total workforce, how- 
ever, only about 1 percent of all employed women were 
working in S/E jobs in 1986, compared to almost 6 
percent of all employed men. By field, women ac- 
counted for a much larger share of the science 
workforce than of the engineering: 26 percent versus 4 
percent. 


Blacks continued to be underrepresented in science and 
engineering, for only 2.2 percent of the S/E 
workforce in 1986. In the general workforce, blacks 
represented 10 percent of total U.S. employment and 
almost 7 percent of those in and related 
occupations. In contrast, Asians, although less than 2 
percent of the US. labor force and only 3 percent of 
those in professional fields, represented almost 6 per- 
cent of all scientists and engineers. Native American 
scientists and engineers represented somewhat less 
than 1 percent of total S/E employment, roughly 
similar to their participation in the overall U.S. labor 
force. 


Hispanics remain underrepresented in the S/E 
workforce, accounting for approximately 2.1 percent of 
the scientists and engineers employed in 1986. In com- 
parison, roughly 6.6 percent of all employed persons, 
and 3.3 percent of those in professional and related 


occupations, were of Hispanic origin. 


labor markei indicators 


Labor market indicators suggest that there was a 
favorable job market for scientists and engineers in 
most S/E fields in 1986. tely 95 percent of 
the S/E population was in the labor force at that time, 


with scientists and engineers equally likely to be work- 
ing or seeking employment. This participation rate is 
higher than the 82-percent rate for the general popula- 
tion with 4 or more years of college. 


Unemployment rates for scientists and engineers lie 
well below those for the general workforce. In 1986, 
unemployment rates averaged 1.9 percent for scientists 
and 1.2 percent for engineers, down from 4.0 percent 
and 2.0 percent, respectively, in 1976. In comparison, 
the unemployment rate for all professional and techni- 
cai workers was 2.0 percent in 1986, and 7.2 percent for 
the total workforce. 


projected s/e demand 


Over the 1988-2000 period, the number of jobs for scien- 
tists and engineers in U.S. private industry is expected 
to increase by almcst 600,000; three-fifths of these new 
jobs will be located in the sector. 
The faster creation of S/E jobs in this continues a trend 
observed between 1980 and 1988. Overall, the propor- 
tion of industry science jobs in the services-producing 
sector is expected to increase from 62 percent in 1988 to 
68 percent by the year 2000; the percentage of engineer- 
ing jobs would go from 35 percent to 36 percent during 
this period. 


s/e degree production 


There were approximately 247,000 science and 77,000 
engineering baccalaureates awarded in the United 
States in 1986, reflecting increases of 10 percent and 30 
percent, respectively, since 1980. The distribution of 
S/E bachelor’s degrees changed significantly during 
this period, favoring production of degrees in engineer- 
ing and the mathematical sciences, including computer 
science; degree production in the life and social sciences 
showed the greatest declines. 

More than 62,500 students were graduated with 
master’s degrees in S/E fields (41,200 in science fields 
and 21,300 in engineering) in 1986, an all- time high. 
Roughly 16,100 science doctorates and 4,200 engineer- 
ing doctorates were conferred in 1988, representing 61 
percent of all doctorate degrees. 


The number of S/E doctoral degrees awarded in the 
United States has increased almost anrually since 1978, 
although the number of U.S. citizens receiving S/E 
doctorates has declined somewhat during this period. 

students received 49 percent of all doctorates in 
engineering in 1988 and 27 percent in the sciences, 


compared to 35 percent and 15 percent, respectively, in 
1978. 


chapter | 


utilization patterns of 
scientists and engineers 


current 
employment and 
trends 


the last decade, employ- 
ment in science and engineering has 
grown more rapidly than has either 
total U.S. employment or overall 
economic activity. This growth 
reflects substantial shifts in national 
activity patterns toward those re- 
lated to science and technology. Al- 
most all S/E occupations have 
shared in this growth, particularly 


computer The propor- 

tion of the Nation's scientist and 

employed in industry 

academia continued to in- 

crease, while the percentage work- 

in the Federal Government and 
sectors has declined. 


non-s/e employment 


Not all of those who are scientists 
and engineers by virtue of their 
education and are ac- 
tually oyed in S/E jobs. For a 
variety of reasons—including such 
voluntary reasons as better pay, 
promotions, or location prefer- 
ence—some scientists and en- 
gineers hold outside their own 
or related S/ fields. Scien- 
tists are more likely to hold such 
non-S/E positions. Of the ap- 
proximately 2.2 million scientists 
1000) s in 1986, 23 percent 


(510,000) reported that they held 
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jobs outside of science and engineer- 
ing. In contrast, only 8 percent 
(200,000) of the 2.4 million 


employed engineers worked in non- 
S/E jobs. 
non-S/E t in 1986, al- 


employed in non-S/E activities at 
that time, almost two-fifths were 
either mechanical engineers 
(39,000) or electrical / electronics en- 
gineers. Employment of scientists 


and engineers in non-S/E jobs does 
not necessarily imply under-utiliza- 
tion, since employees’ S/E training 
and education may be prerequisites 
for, or provide valuable inputs to, 
their work. 
s/e employment by 
field 


S/E employment” growth varied 


between scientists and engineers 


2 inctudes only those acientists and engineers employed 
Sfaphen ede chenseetetenes, 


over the 1976-86 decade. Science 
employment rose by nearly 100 per- 
cent during this time, while employ- 
ment of engineers increased by over 
75 percent (chart 2). Overall, theS/E 


contrast, i by only 2.1 per- 
cent annually.” Consequently, the 
proportion of the workforce 


3 Council of Economic Advisors, Econown: Report of the 
ete A ee my ee a 
Government Printing (February 1987), p. 282. 


Chart 1. Employment status of scientists and 
engineers by field: 1986 


SOURCE: National Science Foundation, SRS; tables B-2.8-3. 


Employment (thousands) 
200 400 600 800 
oe 
eS Non-S/E jobs 
0 : 200 400 600 800 


in science and - 


employed 


annual rate. of only 2.7 percent over 


the economy—presumably because 


ing” rose from 2.4 percent in 1976 to the decade.” of greater technological and scien- 
3.6 percent in 1986 (chart 3). In addi- Some of the rapid increase inthe _ tific sophi-tication of vroducts, 
tion, real gross national product employment of scientists and en- production processes, and services; 
(GNP)—an indicator of overall is due to workforce increased government expenditures 
economic activity—increased at an _ trends. Most of this growth, how- _for defense and other programs re- 
ever, reflects the relatively greater quiring significant inputs of S/E 
utilization of S/E personnel within _ talent; and other factors. 
In 1986, approximately 1.7 million 
_ ate only toosentnand exgieomnengtiyed inS/E and 22 milion 
were in S/E activities in 
Chart 2. Percent change in employment of 
scientists and engineers in S/E jobs, by field: 
1976-86 
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SOURCE: National Science Foundation, SRS; tabie B-2. 


Chart 3. Scientists and engineers employed in 


S/E jobs: 1976-86 


Employment (thousands) S 
2,500 -— 2,500 
| | Serta Seeopment BBR scientists bo 
2,000 BB Eraincers + 2,000 
1,500 1500 
§00 i 
ol 0 


engineers. 
a —~ than did rok 


thro ut most of the 1976-86 
decade; this disparity was par- 


ticularly pronounced in the most 


© Persone employed in specific $/E fields frequently heve 
tm other fields, hewe 
y= . €g mary computer epecia lists 


a 


sed on table B-2. 


recent 2-year . Between 1984 
and 1986, tin sc’ -nceoc- 
cupations increased at an annual 
average rate of 9.3 —more 
than twice the 4 rate for 
(chart 4). Above average 
growth in two fields—the computer 
ene rose 
1 between 1984 and 1986, 
the social sciences, which in- 
creased 12 t—accounted for 
the more rapid in - 
- aoe - > scien- 
rates 
dicta ware in the environmental and 
physical sciences (4 percent and 6 
percent, respectively). 


Among engineering subfields, 
electrical/electronics and aero- 
nautical /astronautical engineers 
registered the fastest annual 
employment increases between 
1984 and 1986—7 percent each. Asa 
result of the restructuying of the U.S. 
chemicals industry,” employment 
of chemical engineers had the 
lowest rate of increase: less than 2 


percent per year. 


(compared to engineers) for profes- 
sional status. Within both science 
and engineering, doctoral employ- 
ment growth rates varied consider- 
ably by field over the 1977-87 
decade (chart 5). Among the scien- 
ces, where overall growth was ap- 
proximately 4 percent per year, the 
lowest rate was in the mathematical 
sciences (1.4 percent); computer 
specialties was the fastest growing 
field (over 12 percent annual 
growth). Growth among the en- 
gineering subfields varied within a 
narrower range. Overall employ- 
ment of doctoral engineers also in- 
creased at an annual rate of about 4 
percent; by subfield, growth ranged 
from 2.1 percent per year for chemi- 
cal engineers to almost 10 percent 
per year for aeronautical/ 
astronautical engi 

The differing growth rates altered 
the field distributions of the S/E 
doctoral workforce over the 1977-87 
decade. Among scientists, the 
proportions employed as computer 
specialists, psychologists, life scien- 


doctoral employment 


Employment of those holding S/E 
doctorates reached 419 in ne? 
an increase of 47 percent (3.9 

r year) over 1977. Since 1981, 
owever, employment growth of 
S /E doctorate-holders has slowed. 
The annual rate of increase for the 
a was less than 4.0 per- 
cent per year, compared to 4.8 per- 
—_ annually between 1977 and 
1 

Scientists at the doctoral level out- 
numbered engineers by about five 
to one in 1987 (351,000 versus 
68,000), a ratio virtually unchanged 
since 1977. The higher proportion of 
science doctorate-holders reflects 
(1) their relative concentration in 
academia and (2) the higher level of 
education needed by scientists 


, * inctudes 3,900 8/8 dctorate-holders empl in non- 
pol fer Engineers employed in S/E jobs are not available. 
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tists, and social scientists increased 
while the percentages employed as 


the responsibilities of the Nation’s 
S/E workforce can be discerned. 


R&D (including R&D management) 
remained the principal activity of 36 


physical atid mathematical scien- Over the 1976-86 period, thenum- _— percent of the Nation’s scientists 
tists declined. In contrast, there _ ber of scientists primarily and 45 percent of its engineers in 
were relatively modest shiftsamong ' ner ee aero 100 per- = 1986; a med the 

engineeri ; cent, while the n ofengineers § same rates as in 1976. 
saving eubtietes Conant 6. predominately employed in R&D Between 1977 and 1987, the num- 
. increased by almost 90 percent ber of doctoral scientists working 
trends in s/t (chart 7). Scientists were morelikely primarily in R&D increased by 
2. tgs than engineers to report researchas § about 64 percent each, while the 
activities their primary activity in 1986 (17. number of doctoral engineers 
percent versus 4 percent), whileen- —_ similarly employed rose 73 percent. 
Patterns in the primary work ac- _ gineers were more likely to be in- |§ Approximately 33 percent of Ph.D. 
tivities of scientists and engineers __ volved in development (30 percent _— scientists and 29 percent of Ph.D. 
are direct indicators of the character versus 10 percent) (chart 8). An ad- = engineers reported research as their 
of U.S. S/T work. By observing _ ditional 9 percent of scientists and _— primary work activity in 1987, with 
trends in the number and percent- 10 percent of engineers were work- another 3 percent and 14 percent, 
age distribution of thoseengagedin ing in R&D management in 1986. _ respectively, working in develop- 
R&D, teaching, and other activities, | Despite these increases in number, ment. About 6 percent of doctoral 

doctoral scientists and 
scientists 
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(276,600) 
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scientists and 16 percent of doctoral 
engineers cited R&D management 
as their primary work activity in 
1987. This was down from 9 percent 
and 19 percent, respectively, in 1977 
(chart 9). 
loyment in teaching activities 
noel at an average rate of 8 per- 
cent for scientists and 10 
ov awed i between 1976 
and 1986. Of the 336,600 scientists 
and engineers who reported teach- 
ing as their work activity in 
1986, however, more than four- 
fifths were employed in science 
fields. Overall, approximately 17 
percent of employed scientists, but 
only 2 percent of engineers, 
reported teaching as their principal 
activity. (In educational institu- 
tions, about twice as many scientists 


were primarily engaged in teaching 


(54 percent) as research (26 percent), 
approximately the same ratio as for 
engineers, 46 percent and 22 per- 
cent, respectively.) At the doctoral 
level, 28 percent of scientists and 17 
percent of engineers reported teach- 
ing as their primary work activity in 
1987. These proportions were down 
from 34 percent and 20 percent, 
respectively, in 1977, reflecting the 
shift in Ph.D. concentration from 
academia to industry 

While teaching activities were 
dominated by scientists during the 
1976-86 period, production and re- 
lated activities, including quality 
control, remained a major work area 
for engineers. Almost 18 percent 
(398,500) of employed engineers in 
1986 reported that they were work- 
ing in production and related ac- 
tivities, compared to less than 7 per- 


cent (114,300) of scientists. For 1976, 
the comparable rates were 5 percent 
(43,400) for scientists and 14 percent 
(179,800) for 

Reporting, statistical work, and 
computing activities saw the 
increases in participation for both 
scientists and engineers between 
1976 and 1986. The number of scien- 
tists primarily engaged in these ac- 
tivities rose fourfold over the 
period, increasing from 66,600 to 
275,500; the number of engineers 
more than tripled, rising from 
34,600 to 108,900. The proportion of 
all scientists employed in these ac- 
tivities increased from 8 percent to 
16 percent over the 1976-86 period, 
while the percentage of engineers 
rose from less than 3 percent to al- 


most 5 percent. 


sectoral trends in 
the s/e workforce 


Business and industry is the 
primary employer of scientists and 
engineers. In 1986, this sector 
provided jobs for 48 t of all 
scientists and 80 t of all en- 
gineers (chart 10). Academia was 
the second largest source of S/E 
employment in that year, employ- 

ing 29 percent of all scientists and 4 

t of all engineers. The third 
argest employer, the ae 
Government, employed 12 percent 
of all scientists and 8 percent of all 
ineers in 1986. Since 1976, the 

S/E employment shares for busi- 


ness and industry and academia 
have increased by about 4.0 percent 
and 2.0 respectively; the 


share sdgtoned by the Federal 
a has declined by 15 


Sectoral have been more 
pronounced at the doctoral level. 
Although ——S ——— 
remained the pri rag a 
S/E doctoraterholders in 198 
sector's employment share has 
declined steadily since the late- 
1970s. Concurrently, industry’s 
share of doctoral scientists and en- 
gineers has increased. In 1977, 62 

t of Ph.D. scientists and 35 
percent of Ph.D. engineers were 
employed in academia; by 1987, the 
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was Over one-half of the decade’s 


Chart 10. Percent distribution of scientists a total U.S. increase in scientists. En- 
engineers employed in S/E jobs, by sector of gineers in business and industry 
employment: 1976 and 1986 grew by 6.5 percent annually, and 


this sector accounted for almost 90 
percent of the total U.S. employ- 
ment growth in this field. In recent 
years, however, industrial S/E 
employment has slowed; two reces- 
sions in the early eighties, sub- 
sequent moderate growth in GNP, 
and the regrouping of U.S. industry 
to enhance its international com- 
petitive position have a A con- 
tributed to reduced grow 

S/E employment by field. Ap- 
proximately 800,000 scientists and 
1.8 million engineers were 
employed in the industrial sector in 
1986 (chart 12). There was consider- 
able variation in employment levels 
among S/E fields: this reflects the 
S/T importance of the different S/E 
specialties to industry. For example, 
almost 43 percent of industrial 
scientists were working in com- 
puter specialties in 1986, a clear in- 


(Percent) 
20 40 60 80 


on : Nationa! Selence 2 Foundation, SRS; tbe 8-7. ——— 
oe | Resourcesin American industry, NSF 88-321 (Washington, D&, 
Srepped 10 57 p root, while the Chart 11. Percent distribution of employed 
rcentage of doctoral engineers ee doctoral scientists and engineers, by sector of 
fad —— the same. Ove the = = _mepernene O77 end 1907 
sameperiod,the proportionofdoc- = st (Percent) ee Perce 
toral scientists employed in busi- y eo 80 40 90 20 ee ee 
nessandindustryincreasedfrom20 i ss—ts es, S 
percent to 27 percent, while that of 
eers rose from 51 percent to 55 
percent (chart 11). 
the industrial 
perspective 


Business and industry over- 
shadows all other major sectors in 
the employment of scientists and 
engineers. It therefore plays a 
dominant role in setting current and 
future demand for these workers. 
Over the 1976-86 decade, industry 
accounted for over 70 percent of the 
1.8-million person S/E em ~~ 

rowth in the United States 
ustry’s employment of scientists 
increased at an average annual rate 
of 8.3 percent over this period; this 
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Chart 12. Percent change in employment of 
scientists and engineers in S/E jobs in business 
and industry, by field: 1976-86 
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SOURCE: National Science Foundation, SRS; table 8-7. 


dicator of the growing industrial 
emphasis on computer technology. 
Over the 1976-86 decade, computer 
er accounted for nearly 

ree-fifths of the employment 
growth in science fields, increasing 
at an average annual rate of 15 per- 
cent. 

Of the natural sciences, the physi- 
cal and life sciences were the largest 
fields of employment in 1986, com- 
prising about one-third of science 
employment in industry. The social 
sciences and psychology together 
accounted for another one-quarter 
of industrial employment in the 
sciences. 

Growth in engineering employ- 
ment within business and industry 
was relatively robust over the 1976- 
86 decade across engineering sub- 
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fields. Expansion of high-technol- 
ogy ins industries, combined with in- 


portuniti — 
by high'levels of defence “ 


tures and greater technological 
competition, have contributed sig- 
nificantly to this growth. Neverthe- 
less, in the latter 2 years of the 
decade, employment growth has 
slowed in virtually all engineering 
subspecialties (chart 13). 
Industry’s employment of en- 
gineers between 1976 and 1986 was 
concentrated primarily in electri- 
cal/electronics and mechanical en- 
each of which employed 
about one-quarter of those en- 
gineers in the sector. During the 
decade, the fastest average annual 
growth—almost 9 t—was ex- 


perienced by the civil engineering 


subfield. The electrical /electronics 
subfield was not far behind, how- 
ever, with an average rate of over 7 
percent per year. Furthermore, 
while employment growth in all en- 
gineering subfields declined be- 
tween 1984 and 1986, electrical/ 
electronics engineering continued 
its vigorous growth, leading the 
other major subfields with an 
average annual increase of 6 per- 
cent. 

Doctoral employment. Since the 
late-seventies, the sectoral distribu- 
tion of doctoral scientists and en- 
gineers has shifted toward business 
and industry, increasing at average 
annual rates of 6.9 percent and 5.0 
percent, respectively. By 1987, 27 
percent of all Ph.D. scientists and 55 
percent of all Ph.D. engineers 
worked in industry. Com To 
specialties, psychology, and 
cial sciences were the fastest grow- 
ing science fields for doctorate- 
holders employed in industry; 
aeronautical /astronautical, civil, 
and electrical/electronics were the 
fastest growing engineering sub- 
fields. 

Overall, industrial employment of 
S/E doctorate-holders has slowed 
since the beginning of the eighties. 
Between 1981 and 1987, the employ- 
ment of doctoral scientists in in- 
dustry increased at an average an- 
nual rate of less than 6.0 percent 
annually; doctoral engineering 
ven. Thane t rose 2.6 percent per 

ese declining growth rates 
reflect several factors, including a 
ter demand by academia for 

/E doctorate-holders; a shortage of 
doctoral personnel in such high- 
demand B/E fields as computer 
science and certain engineering 
specialties; and the relatively strong 
growth in development activities, 
which, as compared to basic and ap- 
plied + are generally — 
a ghly trained 

A oe TE E fields did not = 

—— "a a declining growth rate in 
the latter half of the 1977-87 decade. 
These were the life sciences and 
aeronautical /astronautical, electri- 
cal/electronics, and nuclear en- 
gineering. Growth in the engineer- 
Se subfields likely has been sus- 
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Chart 13. Annual rates of growth for scientists 
and engineers employed in S/E jobs in business 
and industry: 1976-84 and 1984-86 
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tained by defense-related require- 
1 

ments. 12 
Industry s/e job trends. “ Between 

1980 and 1988, the number of those 

employed in S/E jobs in private in- 

dustry increased at more than twice 

the rate for all workers. Concurrent- 


1] nig. 

12 Analysis in this section is based on data from the 
Occupational Employment Statistics (OES) survey, con- 
ducted by the Bureau of Labor Statistics. This is a large 
establishment-based survey that collects information on 
See od It differs from the Scientific and 
Te Personnel Data System (STPDS) in that individuals 

these jobs need not be f trained in the sciences 
aa Sop the five sug 0 total of adil eqeseaians to 
4 years of training in a related S/E field. 

A mapr difference critical to the analysis of industrial 

ie the treatment of managers. The OES data 


reported here would not necessarily classify S/E personnel 
tp enanagumant eo pent of tee S/R eomhdioen. nthe 


a, . Seea dix A for an explanation of the 
survey and S/E job estimating methodology. 


ly, there have been major changes in 
the occupational and industrial mix 
of S/E employment. Notably, the 
services-producing industries 
benefitted from substantial 
economic growth as reflected in a 
29- t increase in total jobs; this 
included a 57-percent increase in 


S/E emplo t (chart 14). In the 
>greduaing sector, growth in 
/E occupations has stemmed from 


an increased share of total mamufac- 
turing jobs. 

Note that the recent growth of 
service industries and their $/E 
employment does not reflect a 
transference to them (via contract- 
ing out) of activities formerly per- 
tommed in-house by won A el 
ing industries. The data show that 
such transference is not a major fac- 


tor since both the numbers and 
share of total employment in techni- 
cal occupations within the goods- 
producing sector are increasing. 
Further, according to a recent study 
by the Bureau of Labor Statistics, the 
transfer of work formerly done in- 
house by manufacturers accounted 
for—at best—only a small fraction 
of the growth in the services- 
producing sector. The primary 
cause of this sector's growth has 
been attributed to increases in the 
supply of new services. ~ The con- 
tinued development of new services 
should keep demand for the out- 
puts of services-producers on the 
rise, even as scientific and technical 
employment in the produc- 
ing industries which they service 
continues their upward trend. 

Services-producing industries. 
The services-producing industries 
are divided into four major 
categories: (1) communications, 
utilities, and transportation; (2) 
trade; (3) financial services; and (4) 
business and related services. 
Together, these industries provided 
jobs for approximately 446,000 en- 
gineers and 359,000 scientists in 
1988, up from 306,000 and 207,000, 
respectively, in 1980. 

Over the 1980-88 period, the con- 
centration of private sector S/E jobs 
shifted gradually from goods- 
producing industries to services- 
producing industries, with the 
proportion in the latter sector in- 
creasing from 38 percent in 1980 9 
an estimated 43 percent in 1988. 
The increase during this period can 
be attributed both to a faster rate of 
— = ae growth for S/E per- 
sonnel in services-producing in- 
dustries, and to the sector’s general 
economic and employment growth 
as reflected in its total employment 
expansion. Overall, employment in 
services-producing industries grew 
at an average annual rate of 3.2 per- 
cent between 1980 and 1988; the 
mumber of S/E jobs increased on 
average by 5.8 percent. The propor- 
tion of the services-producing 


13 John Tschetter, “Producer Services Industries: Why Are 
ee December 
1987, pp. 31-39. 
nda Crows srg ob ana 

du rowth in Science/ t Manu 
ection Tohmeede and Tops 1 Million in 1987," Science Resour- 
ces Studies Highlights, NSF 88-304 (Washington, D.C, March 
31, 1988, p. 2. 
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Chart 14. Increase in science, engineering, 
and total jobs in private industry, 


(Percent) 


by sector: 1980-88 


4 70 


"SOURCE: National Science Foundation, SAS; table 8-18.” 


workforce in S/E positions in- 
creased + rae — time from ag 
percent of total employment in 19 
to an estimated 1.6 percent in 1988. 
Business and related services was 
the largest and second fastest grow- 
ing division of the services-produc- 
ing sector over the 1980-88 period. 
The major employers of S/E 
workers in this division were in- 
volved in computer and data 
processing services, engineering 
and architectural services, and inde- 
ent R&D. In 1988, there were 
10,000 engineering and 183,000 
scientist positions in this division; 
these represented 68 percent and 51 
percent, respectively, of the ser- 
vices-producing sector’s engineer- 
ing and science jobs (chart 15). 


12 


industries — Re eee — 


During the 1980-88 period, the num- 
ber of jobs for engineers increased at 
an average rate of 7.1 t 
year, slightly higher than the 5.3 
percent annual rate for scientists 
(chart 16). 

Several elements influenced S/E 
job growth in business and related 
services. The revolution in informa- 
tion technologies and the concur- 
rent strong demand for informa- 
tion/data services created increas- 
ing employment opportunities for 
S/E workers in computer and data 
processing services. New methods 
of delivering information-related 
services led to the development of 
major new growth segments in this 
industry. For example, the exten- 
sive use of local area networks and 


electronic data interchange net- 
works has developed mostly over 
the past 5 years. 

The most rapid S/E job growth in 
the services-producing sector oc- 
curred in the financial services 
division. Firms in this division are 
engaged in banking, credit, in- 
surance, and real estate. Their in- 
creasing use of technological advan- 
ces and computerized services 
resulted in greater requirements for 
computer specialists and mathe- 
matical and social scientists. Be- 
tween 1980 and 1988, jobs for these 
workers increased at an average an- 
nual rate of almost 11 percent, and 
accounted for approximately 90 
percent of the division’s 122,000S/E 
jobs in 1988. 


Chart 15. Percent distribution of science 
and engineering jobs in services-producing 
industries: 1988 
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Goods-producing industries. The 
four divisions of the goods-produc- 
ing industries are durable goods 
manufacturing, nondurable goods 
manufacturing, mining, and con- 
struction. Together, they provided 
jobs for 830,000 engineers and 
225,000 scientists in 1988, compared 
to 686,000 and 167,000, respec- 
tively, in 1980. 

S/E jobs in goods-producing in- 
dustries grew at an average rate of 
2.7 percent per year between 1980 
and 1988 (chart 17). Unlike the ser- 
vices-producing industries, total 
employment in this sector ex- 
perienced no growth over this 
period: a small increase in total 
employment growth in construc- 
tion was offset by employment 
declines in the other three divisions. 
ee S/E job growth in the 

ivisions was main- 
ssinaddeveguaiehoonsena, including 
increases in defense spending, tech- 
nological competition, pressure to 
increase uctivity, high-technol- 
ogy capital investment, and R&D 
expenditures—all of which cir- 
cumstances generated S/E employ- 
ment. 

Durable goods manufacturing is 
the sector’s largest vider of S/E 
jobs (chart 18). , over 80 per- 
cent of the goods-producing sector’s 

and 51 percent of 
its science were located in this 
division. Major durable sS/E 
Yo aa within this division in 
1988 were (i.e., manufac- 
turers of and parts, space 
vehicles, and guided missiles), with 
24 percent of the S/E jobs; com- 
munications equipment, 15 percent; 
office and computing equipment, 12 
—— 


the academic 
perspective 


In 1986, educational A 
(primarily universities — 
about 29 percent of all 

scientists and 4 percent of all en- 
in the United States. Over 
1976-86 decade, employment of 
scientists within academia in- 
ee ee rate of 
almost 8 percent engineering 
employment rose at an average rate 
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Ghar 17. Annual rates of growth for science, 


engineering, and total jobs in goods-producing 
industries: 1980-88 


All goods- 
industries 


SOURCE: Nationa! Science Foundation, SRS; table 8-18. 
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of over 9 percent per year. Almost 
all of this growth occurred after 
1980: between 1980 and 1986, 
science employment in this sector 
increased at an average annual rate 


of over 10 percent, while engineer- 
ing — 9 em rose by 15 percent 
ble growth rates 
r the 1 1976-80 —- were 3.6 per- 


cent for scientists and 1.0 percent for 
engineers (chart 19). 
oyment by field. Of the 
573,000 scientists and engineers 
working in educational institutions 
in 1986, almost 84 t were 
employed in scientific fields. Of this 
percentage, one-half were either life 
scientists or social scientists. 


Electrical /electronics and mechani- 
fields engeering employment 

tin 
academia, accounting for Z7 percent 
and 18 percent, respectively, of all 
engineers in this sector in 1986 
(chart 20). In comparison, the smal- 
lest fields of employment in 
academia for scientists and en- 


Chart 19. Annual rates of growth for scientists 


and engineers employed in S/E jobs in - - 
educational institutions: 1976-80 and 1900-86 
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Chart 20. Distribution of scientists and 


engineers employed in S/E jobs in educational 
institutions: 1986 


SOURCE: National Science Foundation, SRS; table B-7. 


gineers were, respectively, environ- 

mental science (3.4 percent) and 

aeronautical/astronautical en- 
(less than 4 percent). 

As in industry, the importance of 
educational institutions in provid- 
ing S/E employment rtunities 
varies ficantly (chart 
21). More than one-half of the 
Nation’s mathematical scientists 
were employed in this el Oo in 
— — also emp 


psychologi 
tists ae tel pence percent), fD, life ge se (40 
percent), and social scientists (38 
t) in the United States. The 
/E fields least ted in this 
sector were computer specialties (7 


percent) and engineering (4 per- 


cent). 
Doctoral employment. Over the 


1977-87 decade, doctoral S/E 
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employment in educational institu- 
+ pattem, sp ale 
percent per year; this was about 
one-half the 6.2-percent rate for in- 
dustry. As a result of academia’s 
slower growth, the of 
the Nation’s Ph.D. scientists 
rome in this sector declined 
percent to 55 percent, while 
Satagpet decent 

— oy ‘eaten at 35 percent. 
The relative importance of 

academia as a source of em 
ment for S/E doctorate-holders 
varied considerably by occupation- 
al group; roughly three-fifths of all 
Ph.D. scientists were em in 
this sector, compared to one- of 
all doctoral Among S/E 
fields, educational institutions 


yy Sate ey percent of the Nation’s 
Ph. scientists, 45 percent of its 


doctoral psychological scientists, 
and 70 percent of social sciences 
doctorate-holders. 

—s in - nape rr 
emplo t also varied E 
field over the 1977-87 tecnde chan 
22). Computer ties was the 
fastest gro Ph.D. 
scientists and cnginaws during this 
period, increasing at an average an- 
nual rate of 10 percent. ——o 
fields showing above average in- 
creases were the life sciences (3.5 
percent), social sciences (almost 3 
percent), and engineering (over 4 
percent). Slower than Shyalal 
growth was recorded 
and mathematical scien which 
each increased by only =. 1 percen 
per year. These differi 
rates the field dis ten 
of doctoral scientists and engineers 


Chart 21. Share of scientists and engineers 
employed in S/E jobs in educational institutions, 
by field: 1976 and 1986 
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Chart 22. Annual rates of growth for doctoral 
scientists and engineers employed in 
educational institutions: 1977-87 
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over thc . For example, the 
proportion 0: physical scientists 
declined from about 17 percent to 14 
percent, while the proportion of en- 
gineers rose from 10 percent to 11 
percent (chart 23). 

Since the mid-1980s, doctoral S/E 
employment growth in academia 
has slowed. For example, employ- 
ment of Ph.J. scientists increased at 
anaverag< annual rate of 1.3 percent 
betweez: 1985 and 1987, down sub- 
staiwtially from an annual growth of 
4 percent for the previous 2-year 
period. ite patterns were ex- 

doctoral enginers, 
whose employment increased by 


slightly more than 3 annual- 
ly over the 1983-85 period and then 
rose to more than 4.5 percent per 
year over the next 2-year period. 
However, the slower annual growth 
for doctoral engineers during the 
1983-85 was due ily to 
general field switching by ex- 


Ph.D. engineers, rather 
than to a slowdown in the number 


of Ph.D.’s in engineering. 


15 
National Scence “Employment of PhD. 
Scientists end Continues to Increase,” Scence 
ne NSF 87-301 (Washington, DC, 
1987), p. 


Chart 23. Percent distribution of doctoral 
scientists and engineers employed in educational 
institutions: 1977 and 1987 


the federal 
government 


perspective 


In 1986, approximately 8 percent 
of both the Nation’s scicntists and 
engineers were employed by the 
Federal Government, making this 
sector the third largest employer of 
scientists and second largest 
employer of engineers. The life 
Sciences and computer specialties 
were the science occupations 
within the Government in 
1986, accounting for 26 percent and 
21 percent, respectively, of federally 
—ve scientists. Over 54 per- 
cent of the Federal S/E labor force 
were employed in engineering oc- 
eee of these, electri- 
cal/electronics and civil engineers 
accounted for the 
29 percent and 17 percent, respec- 
tively. 

Over the 1976-86 decade, Federal 


specialists, t in- 
creased at a rate of almost ‘o“ 
per year over the decade. Within 


neering, electrical /electronics 
mee mechanical engineers reported 
above average rates of 6.7 
percent = 6.5 percent per year, 
Duri 1976-84 periocl, S/E 
employmen —_~ in this sector 
lag farmed be behin industry and 
This reflected both the 
1 
a 
and Administration efforts to con- 
strain the, size of the Federal 
workforce."© Between 1984 and 
1986, Re | cane v4 E 
Sa ou t 
in other two sectors, growing at 
an annual rate of 7.2 t, com- 
ye to — t in industry and 
educational institu- 
tions. This growth was attributed 
marily to an increase in defense 
D spending and a relaxation of 


the hiring restraints im on 
Federal agencies in the early 


eighties. 


1S :.:thonal Science Foundation, Scr and Technology 
Rax.wrces tn American Industry, op. cit. 


women in 
science and 
engineering 


Although women have made sub- 
stantial gains in S/E employment 
over the last decade, they remained 
underrepresented in the S/E 
workforce in 1986. The 526,200 
women scientists and engineers 
then employed in S/E fields repre- 
sented about 13 percent of all scien- 
tists and engineers, up from 8 per- 
cent in 1976. As a proportion of the 
total workforce, however, only 
about 1 percent of all employed 
women were working in S/E jobs in 
1986, compared to almost 6 5 percent 
of all employed men. ” These 
proportions reflect the fact that, his- 
torically, women’s participation in 
precollege science and mathematics 
courses and in undergraduate and 
graduate S/E education is below 
that of men. 

Regardless of field, women scien- 
tists and engineers are more likely 
than men to work in nonprofit or- 
ganizations, academic institutions, 
and State and local governments. 
They are less likely than men to be 
employed in industry or the Federal 
Government. Because of the rela- 
tively recent influx of women into 
science and engineering, they are 
generally younger than their male 
colleagues and have fewer years of 
professional experience. In 1986, 
about three-fifths of women, com- 
pared to one-quarter of men, 
reported fewer than 10 years of 
professional experience. 18 Further- 
more, only 15 percent of women, 
but 46 percent of men scientists and 
engineers, had more than 20 years of 
work experience. 

Years of professional experience 
may be a factor in differences in 


17 US. Department of Labor, Bureau of Labor Statistics, 
and Earnings, Vol. 34, No. 2 (Washington, DC.: 
Supt. of ia US. Government Printing Office, 
February 1987) 
18 National ll Foundation, Women and Minorities in 
Science and Engineering, NSF 88-301 (Washington, D.C, 1988), 
p. 6. 


career patterns between men and 
women in science and engineering. 
For example, among doctoral scien- 
tists and engineers employed in 4- 

universities and colleges, men 
are more likely than women to hold 
tenure or be in tenure-track posi- 
tions. In 1985, almost 80 percent of 
Ph.D. men were either tenured or in 
tenure-track positions, compared to 
60 percent of Ph.D. women. Regard- 
ing academic rank, women were 
much less likely than men to hold 
— eee ry but almost twice 
likely to hold assistant professor- 


ships. 


19 
etter, “Women’s Progress,” Moasic, NSF 86-88, 
VoL 18 No.1 Spring 1987, p7. 


Women account for a much larger 
share of the science workforce than 
of the engineering: in 1986, almost 
26 percent of all scientists were 
women, compared to only 4 percent 
of all engineers (chart 24). In the 
sciences, women were most strong- 
ly represented in psychology, ac- 
counting for 42 percent of all 
psychological scientists in 1986; 
they were least represented in the 
physical and environmental scien- 
ces (13 percent each). Women en- 
gineers were more likely to be 
chemical engineers (almost 8 per- 
cent) and least likely to be either 
mechanical or electrical /electronics 
engineers (3 percent each). 

Since 1976, the field distribution of 
employed women scientists and en- 


"Chan 24. Women 2 as percentage of scientists and 


_ SOURCE: National Science Foundation, SRS; table B-2. 
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ineers has c , reflecting dif- 
ing S/E field growth patterns 
(chart 25). The most notable dis- 
tribution shifts occurred in the com- 
puter specialties, engineering, and 
the social sciences. Between 1976 
and 1986, emplo t of women 
computer specialists increased al- 
most sixfold, jumping from 21,000 
to 128,000. By 1986, 24 percent of 
women scientists and engineers 
were computer specialists, up from 
12 percent it in 1976. The — of 
women in engineering quadrupled 
over the decade, growing at an 
average annual rate of almost 16 
percent; the proportion of women in 
science and engineering who were 


engineers rose from 11 percent to 


almost 18 percent. On the other 
hand, employment of women social 
scientists increased by only 65 per- 
cent between 1976 and 1986. This 
was much less than the 200-percent 
overall growth of women in all S/E 
fields. Because of this slower 
growth, the proportion of S/E 
women who were social scientists 
declined from 31 percent to 18 per- 
cent. 

Employment of doctoral women, 
which more than doubled between 
1977 and 1987, varied substantially 
among S/E fields. The fields with 
the greatest relative growth of 
women doctorates were computer 
specialties—which increased its 
employment of women Ph.D.’s 
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from less than 250 in 1977 to almost 
1,900 in 1987—and engineering— 
which increased from less than 300 
to over 1,700 during the same 
period. Despite this rapid growth, 
only about 5 percent to 6 percent of 
women Ph.D.’s were either com- 
puter specialists or engineers in 
1987 (chart 26). The life sciences, so- 
cial sciences, and psychology 
together accounted for over 80 per- 
cent of the decade’s increase in the 
employment of doctoral women. 
Overall, however, the field distribu- 
tion of women with science doc- 
torates did not change greatly over 
the 1977-87 period. Women were 
somewhat more likely to be 
psychological scientists or com- 
puter specialists and less likely to be 
mathematical or physical scientists 
in 1987 than in 1977. 


racial minorities 
in science and 
engineering 


Blacks, Asians, end native 
Americans differ in their repre- 
sentation among scientists and en- 
gineers, their representation in the 
general population, and their 
employment characteristics. There- 
fore, discussion of minorities in 
science and engineering must dis- 
tinguish among the various racial 
grou 

Historically, blacks have been un- 
derrepresented in the S/E 
workforce, while Asians have been 
strongly attracted to S/E careers 
and native Americans have held a 
proportionate share. In 1986, blacks 
accounted for only 2.2 percent of 
those employed in S/E jobs (chart 
27). In the general workforce, how- 
ever, blacks represented 10 percent 
of total U.S. employment and al- 
most 7 percent of those in pr gfes- 
sional and related occupations.” In 
contrast, Asians, although less than 
2 percent of the U.S. labor force and 


20 US. Department of Labor, Bureau of Labor Statistics, 

and Earnings, Vol. 34, No. | To D&.: 

Supt. of Documents, JS. Government P rinting Office, 
January 1987), p. 179. 


(Percent) 


eeseeszesé 


a ee ee | rn 


21 


only 3 percent of those in profes- 
sional fields,” represented almost 6 
percent of all scientists and en- 
gineers. Native American scientists 
and engineers accounted for some 
what less than 1 percent of total S/E 
employment; this was roughly 
similar to their participation in the 
overall U.S. labor force. 

While still significantly under- 
represented, black employment in 
science and engineering increased 
much faster than did that of whites 
over the 1976-86 decade: 9.7-percent 


of Commerce, Bureau of the Census, 


2 bid 
2 Data for native Americans should be viewed with cau- 
tion, since the estimates for scientists and and for 


the overall US. labor force are based on an sown 
Classification with respect to his or her native American 
heritage; such perceptions may change over time. 


versus 6.2-percent average annual 
growth. The employment of Asians 
grew somewhat less rapidly at 7.3 
percent per year. For the most recent 
2-year period, Asian and native 
American S/E employment each 
rose at an average annual rate of 8.4 
percent, while blacks and whites 
rted no significant change in 
S/E growth (9.3 percent and 6.1 per- 
cent per year, respectively). 
Representation in S/E fields 
varied by racial groups (chart 28). 
Among scientists, Asians were the 
least likely to be employed in the 
environmental and behavioral 
sciences in 1986, while blacks were 
generally more likely than others to 
work as social scientists and life 
scientists. The proportions that 
were engineers ra from 42 per- 
cent of blacks to 64 percent of 


Asians. In comparison, 57 percent of 
whites were engineers. Since 1976, 


blacks have moved away from en- 
gineering and toward the social 
sciences and computer specialties; 
among Asians, proportional in- 
creases have occurred in engineer- 
ing and computer specialties. 

At the doctoral level, employment 
of blacks and Asians increased more 
rapidly than that of whites. Over the 
1977-87 decade, the numbers of 
employed black and Asian S/E doc- 
torate-holders rose at average an- 
nual rates of 8.9 percent and 8.4 per- 
cent, respectively—more than twice 
the 3.7-percent rate for whites. More 
recently (1985-87), S/E doctorate 
growth has slowed; black and Asian 
Ph.D.’s increased at average rates of 
5.5 percent and 2.7 percent per 
year,respectively, while then 
of employed white doctorate- 
holders grew at about 2.5 percent 
annually. Despite their rapid 
employment growth, blacks ac- 


BEST COPY AVAILABLE 


counted for only about 1.5 percent 
(6,400) of all employed doctoral 
scientists and engineers in 1977. 
This was a slight increase (1.0 per 
cent) over 1975. The more than 
36,000 employed Asians with S/E 
Ph.D.’s represented about 9 t 
of the total in 1987, up significantly 
from 6 percent a decade earlier 
(chart 29). 


hispanics in 
science and 
engineering 


Hispanics are a diverse ethnic 
p and it would be desirable to 
istinguish ameng, Mexican- 
Americans, Puerto Ricans, and 
other Hispanics, since their 
socioeconomic backgrounds and 
reasons for underrepresentation 
may differ. Because of data limita- 


tions, however, Hispanics must 


here be discussed in aggregate. 
About 30 percent o apenas 
scientists and engi employed 


in 1986 were Mexican-American 
and 15 percent were Puerto Rican. 
The remaining 55 peggent were 
either “other ic” or did not 
report their specific Hispanic 
origins. In the total U.S. workforce, 
about 61 percent of Hi ics were 
Mexican-Ameri 10 percent 
were Puerto Rican. 

Hispanics remained under- 
represented in the S/E workforce in 
1986, accounting for approximately 
2.1 percent of the scientists and en- 
gineers then employed. In com- 


parison, roughly 6.6 percent of all 


are those who identified themselves as Spanish, 


American, Hispano, Latino, etc. 
2 US. Department of Labor, op. cit,, January 1987, p. 102. 


employed persons were of Hispanic 
origin, as were 3 3 percent of those 
in ional and related occupa- 
tions. 

The S/E field distribution of 
Hispanics differs only slightly from 
that for all scientists and engineers: 
about 58 percent of Hispanics—and 
57 percent of the total S/E 
workforce—were engineers in 1986. 
Hispanic scientists were somewhat 
more likely to be social scientists 
and less likely to be computer 
specialists (chart 30). 

Hispanics also were under- 

ted among doctoral scien- 
tists and engineers, although their 
proportions increased over the 
decade. In 1987, the 6,900 Hispanic 
Ph.D. scientists and engi rep- 
resented 1.7 percent of all doctoral 


% Ibid. p. 179. 


“n~t30. Distribution of scientists and 


engd.sers employed in S/E jobs by field and 


Hispanic status: 1986 
(Percent) 
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Total ecientets Hiepanic scientists 
and engineers and engineers 
SOURCE: Netinat Science Foundation, SRS; thie 8-12 

scientists and engineers, up from _ dent self-reporting. “Disabled” is _labor force, i.e., either not 
2,700 (0.9 t) in 1977. Among __ used here in place of the term or not ing for a job. In 1986, 
doctora Iders, Hispanics were “handicapped,” asithasemergedas about 15 percent of scientists and 31 
slightly more likely than all Ph.D.’s Sai term in the United _ percent of engineers citing a physi- 


to be scientists rather than en- 
gineers. 

physically 
disabled in 


science and 
engineering 


ore the NSF surveys under- 
lying the employment and related 
for scientists and > aren 
respondents were asked if they had 
a physical handicap and, if so, to 
ify the nature of that handicap 
(visual, auditory, ambulatory, or 
other). The data for the physically 
disabled therefore reflect respon- 
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ximately 40,400 scientists 

nd 33,800 ineers reported a 
physical disability in 1986. 

eaiste ci ting a physical disability, 

about 25 percent each reported 

either an ambulatory or visual con- 

— -- while 20 Pe cited an 


Guoveted cd slightly for disabled en- 
gineers: about 20 percent each 
reported either an ambulatory or 
visual condition and 17 percent 
cited an auditory disability. The 
remaining scientists (30 Percent) and 
and engineers (43 t) did not 
specify the nature of their disability. 

Those reporting a disability are 
much more likely than all scientists 
and engineers to be outside the 


cal disability were outside the labor 
force, ec 
—_—e 


“Thee pay a hysical 
Thos reporting psa 

scientists and engineers to hold j 

in science and engineering. aa 
34,200 disabled scientists and 36,100 
disabled engineers employed in 


1986, seapectvdyy, ware ‘cgaeed in 87 


activities. In 
77 ++ --—Li-. 
sincere held 8/ of all employed en- 
aS/E ps 


National Science Foundation, U.S. Scientists and En- 
a 1986, Detailed — Tables, NSF 87-322 
ashington, D.C, 1987), p. 29 
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labor market indicators 


Statistics on S/E demogra 

t trends, such as = 
discussed in chapter I, do not indi- 
cate whether the current personnel 
supply is sufficient to meet the 
economy's needs. Recent concerns 
over shortages in ——— oe 
fields and compu 
about suitable Sble fob o opportunities fe for 
some scientists, 
ness of indicators in eS/E E 
supply and demand conditions. 
Standard labor market indicators 
include labor force participation 
rates, unemplo t rates, and 
starting salaries. In addition, S/E 
underemployment and under- 
utilization rates help assess both the 
market for S/E jobs and the — 
to which those with S/E training 
utilizing their skills. While no si no si 
statistic can ea firm og 
measuring or surpluses of 
scientists and engineers, certain 


statistics, when together, 
allow for meaningful inferences 
about the condition of the S/E labor 


market. 

Details of this analysis are 
described in this chapter. Overall, 
the employment indicators suggest 
that the labor market situation for 
scientists and engineers was 
favorable in 1986. For example, it 
can be inferred from the relatively 
high S/E participation rates and 
low S/E unemployment rates that 
in 1986 there was generally suffi- 
cient demand to acco te the 
S/E labor force. Additionally, the 


moderate levels of shortages 
by industrial employers 
would indicate that the S/E labor 
force was, in general, nearly suffi- 
cient to meet the demands of the 
economy. This rough balance be- 
tween S/E supply and demand ap- 
pears to have continued into 1989, 
with starting salaries increasing 
favorably over 1986 levels and the 
High Technology Recruitment 
ex (HTRI) declining only slightly 
below 1986 levels. 


labor force 
participation 


The S/E labor force includes scien- 
tists and engineers who are 
employed—either in or out of 


science and —and those 
who are but seeking 
employment. labor force thus 
comprises those who are economi- 


cally active and, consequently, 
directly available to carry out na- 
tional efforts in science and technol- 
ogy. Labor force tion rates 
measure the fraction of the total S/E 
population in the labor force. Low 
rates would su that many of 
those with S/E training and 
are not using these in either 
S/E—or any other 

In 1986, approximately 95 
of the S/E population was in the 
labor force, vith scientists and en- 


gineers equally likely to be working 
or seeking employment. This par- 
a rate is higher than the 82- 
rate for the general 
popul tion with 4 or more years of 
. The variance in participa- 
ion rates cannot be accounted for 
by differences in the respective sex 
compositions of theS/E and 
pulations. Stratification by sex 
shows that the participation rate for 
women in science and en 
was about equal to that for men (94 
percent versus 95 t), with lit- 
tle variation among S/E fields. In 
comparison, women and men in the 
general population who had com- 
Slated 4Grdnave yearoet college hed 
participation rates of 74 percent and 
88 percent, respectively. 

By S/E field, labor force participa- 
tion rates vary within a narrow 
range, with computer specialists 
showing the rate (98.5 per- 
cent). Variations in rates primarily 
reflect differences in age across 
fields. Computer ts are 
erally younger than other scientists 
or engineers. Many scientists and 
engineers not in the labor force are 
retired; others may be outside the 
labor force because of family 
responsibilities, poor health, or 
other reasons. 


Bus. of Labor, Bureau of Labor Statistics, 
March 1967 supplement to the Current Population Survey, 
unpublished data. 


unemployment 
rates 


A standard measure of labor 
market conditions is the unemploy- 
ment rate, which measures the 
proportion of those in the workforce 
who are not employed but seeking 
par In the - ——— scientists 

engineers have im 
and steadily i their | iabee 
market position, outperformin 
both the labor all 
ional and related workers. In 


1976, the unemployment rates for 


scientists and engineers were 4.0 
percent and 2.0 5 Hones by 1986, 
these rates had fallen to 1.9 percent 


and 1.2 percent, respectively. In 
comparison, unemployment rates 
in 1976 were 3.2 percent for all 


professional and technical workers 
and 7.7 t for the entire U.S. 
workforce. A decade later, these 
rates had fallen to 2.0 percent and 
7.2 percent, respectively, for all 
professional and workers 
and the total workforce? 

While almost all scientists and en- 
gineers who wanted jobs in 1986 
were employed, the level of un- 
employment among the different 
S/E fields varied considerably 
(chart 31). Environmental scientists 

the highest unemployment 
rate of scientists and engineers (4.4 


percent), while computer specialists 
the lowest rate (0.8 per- 


cent). Among engineering occupa- 


tions, petroleum engineers showed 
the highest unemployment rate at 


3.4 percent. 
s/e employment 
rates 


The S/E employment rate 
measures the extent to which 


employed scientists or ome 


have a job in science or 
Factors relating to non-S/E 
ment include of available S E 


jobs, higher pay for non-S/E 
employment, location, or pre- 
ference for a job outside of science or 


engineering. 

In 1986, the S/E employment rate 
was 85 percent (down from 91 per- 
cent in 1976), with the rate for en- 


gineers (92 percent) substantially 


above that for scientists (77 percent) 
(chart 32). Within science fields, the 
rates ranged from a low of 61 per- 
cent in the social sciences to 87 ~ 
cent each in the environmental and 
ppc sciences. Computer 

ties alsu had a relatively low 

employment rate (78 percent); 

thio suggests that a substantial num- 
ber may be applying their skills to 
commercial activities rather than to 
more traditional S/E activities such 
as R&D. 


s/e under- 
employment rates 


Among the scientists and en- 
gineers who reported themselves as 
employed, some are working in 


non-S/E jobs or are working part 
time. Those S/E personnel who in- 
volu are either working in 
non-S/E jobs or working part time 


are considered to be under- 


employed. 

The 1986 underemployment rate 
for scientists and engineers (i.e., the 
pus of employed scientists 

and engineers classified as under- 
employed) was 2.6 percent. Scien- 
tists were much more likely than 
engineers to be underemployed: 4.3 
percent versus 1.0 percent. Among 
scientists, underemployment 
varied substantially by field, with 
social scientists and 
(7.2 percent and 5.7 percent) more 
likely than physical scientists and 
computer specialists (1.9 percent 
and 2.5 percent) to be under- 


oo. cD 
"ounce National Science Foundation, SRG; table B14. 
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employed. Underemployment 


among engineers ranged from 0.4 
percent for nuclear engineers to 2.0 


percent for petroleum engineers. 


s/e 
underutilization 
rates 


By combining the figures for those 
who are unemployed and those 
who are underemployed and ex- 

ing the result as a percentage 
of the labor force, a fairly com- 
prehensive indicator of under- 
utilization is derived. In 1986, the 
underutilization rate for scientists 
and engineers was 4.1 percent. The 
rate for scientists (6.1 percent) was 
almost three times that for engi- 
neers (2.2 percent); among scien- 
tists, the hi underutilization 
rates—roughly 10 percent each— 
were reported for environmental 
and social scientists. In comparison, 
petroleum and chemical engineers 
posted the highest rates among en- 
gineering occupations, at about 5 
t each. 

Note that the underutilization rate 
as derived here is only a partial 
measure, since it does not take into 
account the number of scientists and 
engineers who may have jobs re- 
quiring skills below those they ac- 
tually possess. 


experience of 
recent s/e 
graduates 


The experience of recent S/E 
aduates is another indicator of the 
of labor market balance. In 
general, if the demand for scientists 
and engineers is greater than the 
supply at existing salary levels, the 
proportion of recent graduates who 
obtain jobs in science or engineering 
will be relatively high. Those 
proportions, however, vary consid- 
erably by field. Degree recipients 
are the major source of new supply 
to the S/E labor market. 
In 1986, relatively few recent S/E 
graduates were unable to find 
employment. When 1984 and 1985 
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bachelor’s degree recipients were 
surveyed, only 3.7 percent of the 
graduates with science degrees 
reported that they were un- 
employed in 1986, while 2.4 percent 
of the uates were 
without jobs. Within science fields, 
the lowest t rate was 
recorded by those with physical 
science degrees (1.9 percent) and the 


rate by degree- 
5.3 pete. tontoas with 


in the industrial engineering sub- 
field (0.4 percent) and the highest in 
—— engineering (8.5 per- 


Master's degree recipients in 1986 
reported lower unemployment 
rates and somewhat different un- 

t patterns than did the 
S/E baccalaureate recipients. Over- 
all, unemployment rates for 
master’s recipients in science and 
nf were 2.6 percent and 
1 t, tively. Amo 
science fields, these with d in 
ter specialties reco the 
lowest unemployment rate (0.4 ~ 
cent); environmental sciences 


the highest rate (6.1 percent). Un- 
employment levels varied little 
the engineering specialties. 
S/E emplo employment rates for recent 
S/E graduates” with master’s 
degrees were similar to those for 
gineers, while the rates for 
bachelor’s-degree recipients were 
lower. The greater opportunities 
for S/E employment for master’s 
holders generally reflect the 
higher levels of investment in field- 
specific training; fewer S/E job 
openings at the bachelor’s level may 
indicate entry-level job require- 
ments for advanced degrees. 

For both master’s- and bachelor’s- 
degree recipients, S/E employment 
rates varied between scientists and 
engineers (chart 33). At the master’s 
level, 79 percent of science 
graduates were working in S/E oc- 
cupations, while 95 percent of en- 
gineering graduates were so 
employed. For most science fields, 


2a for same esrcte or fam Netonel Sten Pe. 
Ca Statistical Tables, 87 


Chart 33. Percent of recent science/engineering 
degree recipients employed in S/E jobs: 1986 
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almost 90 percent of those with 
master’s degrees were employed in 
S/E occupations. The exceptions to 
this were the life sciences (81 per- 
cent) and social sciences (56 per- 
cent). Although rates were lower for 
bachelor’s-degree recipients, the 
same general pattern prevailed: the 
average rate for engineers (89 per- 
cent) was substantially higher than 
that for scientists (53 percent), and 
the lowest employment rate was 
recorded by social scientists (31 per- 
cent). 

S/E employment rates for men 
were generally higher than those for 
women at both the bachelor’s- and 


master’s-degree levels. The con- 
centrations of each sex in particular 
fields contributed to some of the dif- 
ference in these rates. The low S/E 
employment rate in psychology and 
the social sciences, coupled with the 
concentration of women in these 
fields, effectively lowered the 
average S/E employment rate for 
women. On the other hand, the high 
S/E employment rate in engineer- 
ing—a field dominated by men— 
had the effect of raising men’s 
average rate. Substantial field 
mobility can be identified at entry to 
the labor market. This characteristic 
derives from supply/demand ad- 


ts and flexibility of S/E per- 
sonnel. In 1986, for example, 30 per- 
cent of the recent bachelor’s and 23 
percent of recent master’s graduates 
working as computer specialists did 
not receive their in com- 
puter science (chart 34). Rather, 
graduates in mathematics, en- 
and the social sciences, 


for the majority of influx from other 
S/E fields. 


In 1986, ro 20 of 
omaamka $78 bachelor’s 
degrees were enrolled in full-time 
graduate programs, and an addi- 
tional 11 percent were enrolled on a 
part-time basis; rates 


among master’s-degree recipients 
were 21 percent and 9 percent, 


respectively. Graduate enrollment 
seems inversely related to employ: 
ment demand. For example, rela- 
tively low graduate enrollment 
rates were observed in such high- 
demand fields as mathematics, 

ter science, and engineering. 
Fields with lower employment 
demand—such as the life and social 
sciences—had higher enrollment 
rates. 


other indicators 


shortages of s/e 
personnel 


Another direct indicator of S/E 
labor market supply and demand 
imbalances is the reported ex- 


Chat Dee fd of 196 and 1985 


ss #8 & se 


pecenes of employers in meeting 
their staffing requirements. Nearl 
46 percent of firms in major S/E- 
employing industries reported 
shortages in one or more S/E fields, 
to a January 1989 NSF 
industrial establishments. 
S/E fields with the highest 
reported levels of shortages were: 


¢ Electronics i ing—22 
= of caainpens abet 


. Gentne~tt percent; 


- Electrical engineering, com- 
puter and com- 
puter science—20 percent 
each; and 

¢ Chemical engineering—18 


percent. 
ames © Se, © t of the 
—- scientists, and 75 per- 
cent of the employers of engineers, 
a to hire 


rather than new college 
graduates indicating that the su 

gow graduates is los of a peo 

IP Oeerall, the um be- 

demand has 


of the 
1 , when one-half or more of 


employers of most engineering and 
computer specialties fields reported 


sho 
schools in the United 
States have reported what may be 
considered serious and stent 
of faculty. In 1986, almost 
9 percent of authorized full-time en- 


ag ag positions were un- 
lied; many institutions reported 
that the authorized levels would be 


ae eee eee 
tions. Shorta 
ae the 


faculty are 
long-term decline in neering 
doctorates awarded to U.S. citizens 
and the increasing demand for en- 
gineers Ph. ‘Dholders in the in- 
strial sector. 


a Applied Managment Sciences, mn Poon NSF Quick 
wee Jarwary 1989, unpublished data. 
32 National Science Foundation, “Labor Markets for New 
Graduates in Private Industry,” 
NSF 62-310 (Washington, 


34 National Science Board, 
dicatore— 1987, NSD #71 (Washington, DE Neon 
Science Foundation, 1988), p. 


trends in s/e starting 
salaries 


Changes in salaries, especially 
starting salaries, serve as a valuable 
indicator of labor market condi- 
tions. If ow aman SS 
fields are in short supply, their 
salary increases can be expected to 
exceed those in fields where the 

of available S/E workers is 
in with or exceeds demand; 


Among science fields, start- 
ing salary offers made in 1989 to 
recent baccalaureates from 
about $2,500 a month for 
science majors (3 percent above 1988 
levels and 14 above 1986 
mem eae ey apr cheng = 
cal science majors (no 


starting 
1988 and 1989 — over 7 percent (13 
above 1986 levels). 

In most fields, start- 
ing salary offers to recent 
bachelor’s-degree recipients in- 
creased slightly between 1986 S 


1987, and more substantially 
tween 1987 and 1988.™ In cee, 


gone arded and chemical engineer- 
ries (about $2 ss month 


each), up 2.9 

cent, respectively, from 1988 levels. 
Increases in starting salaries to 
recent tes in 


ing fields ranged from 3.3 percent 


wa Cale, Pact Cound, “PU Sala Srey 


for electrical to 5.1 per- 
cent for civil engineering between 
1988 and 1989. 
high-technology 
recruitment index 
The High-Technology Recruit- 


ment Index (HTRI) is another in- 
dicator of S/E labor market condi- 


engineers. In 1975, the index 
vo it had risen to 
of 145, reflecting the surge in 
§ E recruitment which occurred 
toward the end of that decade. Fol- 
lowing the recession in the 
the HTRI dropped to 102 in 
1983, before recovering strongly to 
1H in 1984. 
In the last 5 years, the HTRI » 


gradually declined, registering . 


tions. The HTRI measures the in the second of 1989. -the 
amount of advertising space lowest level of activity since 1983 
devoted to recruiting scientistsand (chart 35). 
- Chat 8. Deutsch, Shee, and Evane high 
none ee 197088 
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chapter Ill 


the dynamics of s/e 
labor markets 


ing ahead to the 1990s, 1 
stantial are expected to af- 
fect both the supply and demand of 
scientists and engineers. On the 
demand side, there are two major 
factors to be considered. The first is 
the need for new workers; this need 
stems from economic growth, 

technology, and 

tive The second factor is 
the need to replace workers who 
leave the S/E workforce because of 
death, retirement, transfer to other 
occupations, and emigration. While 
future required increases in new 
S/E workers are expected to be at 
lower levels of growth than in the 
early and mid-1980s, employers will 
need larger numbers of replace- 
ments to counteract the attrition rate 
of the overall expanding S/E labor 
force. 

On the supply side, a declining col- 
lege-age population—which has al- 
ready resulted in a falling rate of 
growth in S/E baccalaureates—has 
raised concerns as to the impact on 
future levels of new S/E graduates. 
Another factor affecting the future 
supply of new S/E graduates is a 
change in the ethnic and gender mix 
of the college-age population. In the 
future, this population will have 
higher proportions of minorities 
and women (chart 36)—groups 
which, until now, have had relative- 
ly low participation rates in S/E 


Chart 36. Percent distribution of 20-24 year old population 
and labor force by sex and race: 1988 and projected 2000 
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education.* These and other factors 
the supply and demand 
for scientists and will 
determine the eventual future 
balance of the S/E labor market. 
This chapter first examines 
projected growth of S/E jobs in the 
industrial sector, which forms the 
core of demand for S/E occupations 
(about two-thirds of total S/E 
S/E Cipeline i presented oxt in 
is next, 
cluding an examination of S/E de- 
gree production patterns in the 
1980s. Next is a detailed analysis of 
the flows into and out of the S/E 
workforce and the relative contribu- 
tions of these flows to S/E suppl 
demand labor market balances. belancee The 


“ concludes with a 
dang em pr = yo 
Se eee 


projected 
industry s/e 
demand 


Over the 1988-2000 almost 

pee pn em penn 
engineers are expected to 

created in US. private industry. 
The relative $/E employment 
change is projected to increase by 
over 33 t; this is 
times the Sor the tgual to 
dustrial labor force (chart 37). 
Despite this substantial growth, the 
projected gainsinS/E requirements 
should not match past increases. 
This is because of the overall slow- 
down of labor force, total ° 
ment, and GNP growth in 
the 1990s (appendix A, A-5). 

Three-fifths of the increase in S/E 
nee st penny stein 


producing sector. Co con 
the 2.5- 


n S/E jobs in 
2000 are © be comedies 


more concentrated in this sector 
than were the 1.9-millionS/E 

1988. The faster creation of S/E jobs 
in the services-producing sector 
continues a need first observed in 
1980. At the projected rates of 


36 Netional Science Foundation, Women and Moris 
a op ng 
See appendix A for details on projection scenarios and 
methad ology. 
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growth, the proportion of science 
jobs in the services-producing in- 
dustries would increase from 62 


percent in 1988 to almost 68 percent 


by 2000; the percentage of engineer- 

ing jobs would go from 35 percent 

36 t during this period 
. & pert 


Chart 37. Projected increase in science, 
engineering, and total jobs in 
Private industry: 


1988-2000 
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services-producing 
industries 


Total job growth is expected to be 
very strong for almost all of the ser- 
vices-producing industries through 
the year 2000. By 2000, services- 
producing employment should 
constitute about 70 percent of all 
private industry jobs. Almost 7 mil- 
lion new jobs are projected to be 
added to the sector between 1988 
and 2000. 

Jobs for scientists and engineers 
are expected to grow even faster, not 
only because of the general growth 
in overall employment require- 
ments, but also because of their in- 
creasing share of that employment. 
Total employment in services- 
producing industries is projected to 
be about 13 percent higher in 2000 
than in 1988; the sector’s S/E 
employment is expected to increase 
by almost 44 percent. The propor- 
tion of the services-producing 


workforce in S/E jobs is projected to 
increase d this time from 1.6 


percent in 1988 to 2.0 percent by 
2000, providing jobs for ap- 
proximately 550,000 scientists and 
600,000 engineers. 

Business and related services will 
be the sector’s chief provider of new 
S/E jobs through the year 2000; 
about two-thirds of the new science 
positions and three-quarters of the 
new engineering jobs expected to be 
created in the services-producing 
sector will be generated in this 
division (chart 39). Overali, the 
number of S/E positions in the busi- 
ness and related services industries 
is to rise by over 65 percent 
to about 740,000—this will repre- 
sent 64 t of the sector’s total 
S/E jobs in the year 2000. 

The need for systems design and 
analysis and software development 
should continue to be critical, 
reflecting the increasing demand for 

specialized systems as well as the 
rrroliferation of Oo dem software 
to meet a broa of user re- 

uirements. The Bureau of Labor 
tatistics projects that heavy invest- 
ment in computer-assisted design 
and manufacturi ues will 
lead toa ane ba he 


Chart 39. Percent distribution of new science 
and engineering jobs to be created in services- 
producing industries: 1988-2000 
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for computer specialists.”° In addi- 
tion, the development of new ser- 
vices should keep demand for the 
services of independent research 
laboratories and of management 
and other consulting firms very 
strong. Finally, S/E job oppor- 
tunities in engineering and architec- 
tural services firms are expected to 
turn around from declines caused 


by the recent low demand of a prin- 
cipal customer, the nonresidential 
construction industry. This latter in- 
dustry is projected to recover from 
the current oversupply of office and 
commercial space, and will resume 


modest growth. 

S/E jobs in the financial services 
division should continue to grow 
faster than in most other industries. 
As the growth in demand for finan- 
cial services proceeds unabated, 
S/E jobs are ex to increase 
from 122,000 in 1988 to almost 
168,000 in 2000. 


goods-producing 
industries 


The goods-producing industries 
are projected to provide almost 1.1 
million jobs for engineers and 
270,000 jobs for scientists in the year 
2000. Similar to the trend observed 
between 1980 and 1988, there will be 
little, if any, growth in the sector’s 
total employment. Small growth in 
the construction and durable goods 
manufacturing industries will be 
partially offset by declines in mini- 
ng and nondurable goods manufac- 
turing. Nevertheless, growth in the 
output of most manufacturing in- 
dustries is expected to continue at 
near current rates even without a 
concurrent growth of, or with 
declines in, total employment. 
Manufacturing output growth is 
predicated on both investment lead- 
ing to higher productivity of the 
manufacturing workforce and on 
the improving quality of services 
purchased from the services- 
producing sector. 

Most of the increase in the sector’s 
S/E personnel employment should 
be in durable goods manufacturing 
(chart 40). While employment in 
non-S/E occupations in this 
division is projected to decline 
slightly over the 12-year period,S/E 
jobs are expected to rise by 256,000 
or 32 percent (chart 41). Nondurable 
goods industries are projected to 
lose a substantial number of non- 
S/E jobs. Due to occupational 
restructuring, however, S/E 
employment should increase by 
about 12 percent. 


occupational 
employment trends 


During the 1988-2000 period, the 
occupational —es & in- 
dustry jobs is expected to shift away 
depen production and assembly-line 
jobs toward professional, man- 
agerial, and technical occupations. 
While business and industry as a 
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whole is expected to provide ap- 
proximately 9 percent more jobs be- 
tween 1988 and 2000, employment 
opportunities for S/E jobs are 
projected to increase by about 34 
apeoery This increase in S/E jobs is 


in part because of general require- 


ments for a higher proportion of 
workers with more education than 


eGagetentienanGoante 
remain co itive will 
increasing number of S/E ne oo 
eepeteguncnt Coane ages 
more cost-effective technology of 


© For an excellent discussion of the economic factors 
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The S/E occupation benefitting 
most from these trends has been and 
should continue to be that of com- 
puter specialist. It is expected to 
have the largest employment gain 
(197,000 jobs) and the fastest growth 
(62 percent) of any S/E occupation 
(chart 42). About one-half of the 
employment gain for computer 


» og eer is projected to occur in 
the business services division, 
primarily in computer and data 


services. The 
increase should be spread 
throughout industry as computers 
continue to be used more intensive- 
ly by more industrial employers. 
New business and defense com- 
pay applications should continue 


primary sources of require- 
ete cae Ret 


Electrical/electronics engineering 
is projected to have the next biggest 
absolute and relative employment 
gain, up by 162,000 jobs or by nearly 
40 percent. This increase is expected 
to be divided almost equally be- 

s-producing and ser- 
yy in- 
creases of 84,000 and 78,000, respec- 
aoe wanes engineering jobs 
ily in the manufac- 
—— producing com- 
eo equipment, com- 
puters, and other electronics equip- 
ment; and in the engineering and 
architectural services firms servic- 
ing these industries. 


s/e supply—the 
pipeline 


The S/E pipeline begins with a 
student’s precollege experience. 
High school mathematics and 
science courses and performance on 
standardized tests measuring quan- 
titative ability largely determine a 
student's likelihood of entering col- 
lege S/E degree programs. There- 
after, new entrants to BtOS/E E employ- 
ment on degree production 
in S/E fields and on the decisions of 
S/E degree recipients to pursue oc- 
cupations in science and engineer- 
ing. 


precoliege science 
and mathematics 


The decision to pursue an under- 
graduate S/E program—and, sub- 
sequently, an S/E career—is in- 
fluenced significantly by exposure 
to precollege science and mathe- 
matics courses. These provide a 
grounding in the basic principles 
needed to complete S/E under- 
graduate programs. For example, of 
high school sophomores in 1980 
who graduated in 1982, more than 
two-thirds had taken three or more 
mathematics courses, while less 
than one-half had taken more than 
two science courses.” 


41 National Science Foundation, Women and Minorities in 
Science and Engineering, NSF 86-301 (Washington, D.C., 
January 1986). 


Asignificant factor in determining 
the extent and type of science and 
mathematics courses selected is cur- 
riculum placement. Students pursu- 
ing an academic track (versus 
general or occupational tracks) tend 
to elect more advanced mathe- 
matics courses in geometry and al- 
gebra and are more likely than other 
students to take chemistry, physics, 
and biology. Between 1981 and 
1985, the share of college-bound 
seniors choosing academic-track 
programs increased 2. My percentage 
points to 78.5 percent.? 


The Scholastic Aptitude Test 
(SAT) attempts to measure precol- 
lege skill attainment and is widely 
used by colleges in admissions 
decisions. Students who intend to 
major in science or engineering 
puuny score much higher on 

th the math and verbal portions 
of the SAT than do all students 
taking these tests. Between 1977 and 
1986, mean SAT scores for students 
intending to pursue S/E majors 
have been relatively level; quantita- 
tive scores ranged between 507 and 
517 and verbal scores from 444 to 
454. In comparison, mean math SAT 
scores for all coll und seniors 
ranged between 467 and 475 during 
this , and verbal scores be- 
tween 424 and 431. 


s/e degree production 


Approximately 290,000 S/E bac- 
calaureates were awarded annually 
in the United States during the 
1970s, followed by about 2-percent 
annual growth in the eighties. In 
1986, about 324,000 S/E bachelor’s 
degrees were awarded. Since 1980, 
the field distribution of S/E bac- 
calaureates has changed significant- 
ly, favoring degrees in engineering 
and mathematical sciences 
(primarily computer science 
degrees); concurrently, degree 
production in the life and social 
sciences show the greatest declines 
(chart 43). 


Chart 43: ‘Scie ice and engineering bachelor’s and 
- tetpusond — awarded, by field: 1960-86 


The number of S/E master’s 
degrees increased steadily through 
the midseventies, declined some- 
what in the late seventies, then rose 
sharply in 1982. By 1986, an all-time 
high of more than 62,500 students 
were graduated with master’s 
degrees in S/E fields (chart 44). 

In 1972, the number of S/E doc- 
torates peaked at 19,000, then 
declined steadily until leveling out 
at slightly over 17,000 in 1978. Since 
then, however, the number of S/E 
doctoral degrees awarded has in- 
creased almost annually (chart 45). 
In 1988, roughly 20,300 S/E doc- 
torates were awarded, representing 
61 percent of all doctorates. Ph.D. 


growth in engineering (4,190 
degrees in 1988) and the physical 
sciences (4,046 degrees) has con- 
tributed most significantly to the 
rise in S/E doctorates since 1982. In 
fact, the 13-percent annual increase 
in engineering doctorates reported 
for 1988 represented the eighth con- 
secutive year of growth in this field. 
Doctorates awarded in the social 
sciences (5,637 degrees) declined 2 
percent, while the life sciences 
(5,121 degrees) and mathematical 
and computer science combined 
(1,263) registered gains of 6 percent 
each. Doctorates awarded in the 
physical sciences increased by 5.4 
percent between 1987 and 1988. 


All of the growth in the number of 
S/E doctorates awarded since 1978 
is accounted for by rapid increases 
in the number of foreign graduate 
students receiving such degrees. 
The number of U.S. citizens receiv- 
ing S/E doctorates has declined 
somewhat since 1978. Foreign stu- 
dents received 49 percent of all doc- 
torates in engineering in 1988 and 27 
— in the sciences, compared to 

percent 15 percent, respec- 
tively, in 1 (table 1). 
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Chart 45. Science and engineering doctorates awarded, 


by field: 1960-88 
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Table 1. Proportion of sclence/engineering doctoral degrees sources of flow 
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Source: National Science Foundation, SRS, appendix table B-21 


recipients are the major source of 
supply to S/E labor markets, they 
are not the only source of entrants 
into the S/E workforce. Other direct 
sources of flow into and out of the 
S/E workforce include persons re- 
entering S/E work, immigration, 
transfers from other occupations 
and separations from the S/E 
workforce. To illustrate the relative 
impact of these and other potential 
adjustments on the overall supply 
of scientists and engineers, it is use- 
ful to examine past S/E labor 
market flows. The following discus- 
sion identifies various components 
of the labor market inflows and out- 
flows between 1985 and 1986 and 
analyzes their relative importance 


Outflow 
83% 


Remain in 
NS,E&CS 91.7% 


to the stock of scientists and en- 
gineers. 

Given the many forces affecting 
them, the flows of scientists and en- 
gineers into and out of the S/E 
workforce are quite complex. Addi- 
tionally, there are not always con- 
current, comparable data on all seg- 
ments comprising new supply of 
and attrition fromS/E employment. 
To approximate the magnitudes of 
S/E flows and their relative con- 
tributions to the overall stock of 
scientists and engineers, it has been 
necessary to use data from several 
different sources and time periods 
and to determine reasonable es- 
timates. No attempt is made here to 
infer current or future supp- 


ly/demand relationships from 
these data; the intent is rather to 
illustrate the relative magnitudes of 
these flows (insofar as possible) 
from the historic data available. 
Note that these flows are highly 
sensitive to S/E supply/demand 
conditions including such factors as 
economic growth; defense and R&D 
spending; the demographics, inter- 
est, and capabilities of the popula- 
tion which affect the number of new 
entrants to and attrition from stock; 
legislation and policy affecting the 
entry of foreign students and im- 
migrants; and policies and laws 
regulating retirement ages; etc. The 
data presented in chart 46 illustrate 
the relative importance and mag- 


NS,E&CS 
from 1985 87.8% 
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nitudes of the stock and the various 
flows. For this analysis, the most 
recent available estimates of the 
various stocks and rates of inflows 
and outflows were used to ap- 
proximate the dynamics of -hange 
in the overall stock of natural scien- 
tists, engineers, and computer 
specialists (N gE, &CS) between 
1985 and 1986.™ Details as to the 
sources of data used are provided in 
notes at the end of this chapter. 

The stock of employed natural 
scientists, engineers, and computer 
specialists in 1986 reflected (1) those 
who remained in NS,E&CS employ- 
ment from the previous year (about 
92 percent of the 1985 total); (2) out- 
flows of workers who left NS,E,&CS 
employment (about 8 t of the 
1985 total) because they left the 
labor force, switched to non- 
NS,E,&CS occupations, became un- 
employed, died, or emigrated; and 
(3) inflows of persons reentering 
NS,E,&CS work, recent graduates 
taking NS,E,&CS jobs, technicians 
and other skilled workers upgraded 
to or obtaining NS,E,&CS positions, 
and foreign scientists and en- 
gineers. From 1985 to 1986, an es- 
timated two-thirds of such inflows 
were needed to replace workers 
who left NS,F,&CS employment; 
the remaining one-third met the 

wth in NS,E,&CS jobs stemming 
rom economic expansion, in- 
creased military expenditures, 
greater technological intensity, and 
additional R&D. 


outflows from 
ns,e,&cs employment 


The total estimated outflow 
during 1985 from the employed 
NS,E,&CS workforce was about 8 
percent of those employed as 
natural scientists, engineers, and 


computer specialists at the begin- 


Note that 1986 data are presented elsewhere in this report 
on the characteristics of persons classified as scientists or 
engineers based on their education and experience. These 
data are not strictly comparable with the information in this 
section, which describes S/E occupational patterns. 
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ning of the year. The remaining 92 
percent of the NS,E,&CS workers 
remained in the NS,E,&CS 
workforce and comprised the bulk 
of that workforce the following 
year. Of the 8 percent of the workers 
who left NS,E,&CS employment, 
the largest outflow was of persons 
changing to non-NS,E,&CS occupa- 
tions; these represented over two- 
fifths of total outflow. About one- 
third exited the labor force com- 
pletely (e.g., retirees, those return- 
ing to school, those choosing to stay 
home to rear children, etc.). The 
remainder of the total outflow in- 
cluded aliens previously admitted 
to the United States and naturalized 
citizens who emigrated, those who 
became unemployed, and those 
who died.” Each of these groups 
(except, of course, the deceased) 

ts a possible source of re- 
entrants to the NS,E,&CS work- 
force. 


inflows to ns,e,&cs 
employment 


Entrants are needed to fill the new 
NS,E,&CS jobs created by economic 
wth and the increasing demand 

or NS,E,&CS personnel. Replace- 


4 Attrition out of the labor force (except for death and 

septration rates for the 1963-4 period ee US. Department 
, Bureau of Labor Statistica, Occupational 

and Training Data, 1986 Edition (W: DC. of 

Documenta, U.S. Government Printing 1986), table 


NS,E&CS fields, but only out of the 
Annual death rates by sex and age are from estimates for 
the by the of the Census for the 1985-90 
applied to NSF distributions of scientists and en- 


timates of average emigration for the 1981-85 period. See 
SaaS ae eee. Se ee 
Scientists in Unived 
for 


Ni lization Service ( 
the U.S. Immigration and Natura un- 
published). 


ments must also be found for the 
people who leave the workforce. 
About 260,000 of those employed as 
natural scientists, engineers, and 
computer specialists left the 
NS,E,&CS workforce from 1985 to 
1986. Analysis of the 1986 stock 
shows that, besides the replace- 
ments needed for this outflow, an 
additional 140,000 people were 
hired to fill the approximately 5- 
percent increase in total NS,E,&CS 
jobs created from 1985 to 1986. 
Total estimated NS,E,&CS inflows 
(400,000) are equivalent to about 12 
percent of the 1986 NS,E,&CS stock 
of 3.3 million. 

New U.S. citizen NS,E,&CS 
graduates represented the largest 
component of total inflow to the 
1986 : approximately 45 per- 
cent.”” The second largest portion of 
the inflow (38 percent) consisted of 
scientists and engi who had 
been doing non-NS,E&CS work or 
who were temporarily out of the 
labor force—who reentered the 
NS,E,&CS workforce.” The recent 
foreign graduates of U.S. univer- 
sities and colleges and direct im- 
migration of experienced foreign 
scientists and engineers together 
made up about 10 percent of the 


© The estimates for new bachelor’s: and master’ 
splat eae) oe Se ae 


pe ney and . reci “=e y 
already loyed w 
graduate school. on for PhIYs were 


master’s new entrants since such 


the same labor force participation rates as engineering 
oe recipients and applying that rate to the 
19,600 8 of technology degrees awarded in 1985. 
The 16,600 new entrants are included in the inflow 
to the workforce. 


4“ 
This proportion is the remainder of the inflow require- 
ments for growth and aher accounting fer the 
inflows of new graduates, immigrants, and worker upgrad- 


inflow.*? About 5 percent was ac- 
counted for by persons upgraded to 
engineering jobs. 

Note that the inflow of new 
NS,E,&CS graduates from 1985 to 
1986 was greater than the increase in 
total NS,E,&CS jobs created during 
this period: 180,000 versus 140,000. 
The difference (40,000) was the 
amount by which total outflow 
from 1985 exceeded total inflow to 
the 1986 stock, excluding new 
graduates. 


stock of possible 
ns,e,&cs reentrants 


As noted above, almost 40 t 
of the inflow to the 1986 NS,E&CS 
stock were reentrants to the 
employed NS,E,&CS workforce; in- 
cluded in this group would be 
natural science, engineering, and 
computer science graduates” who 
had delayed entering the labor force 
(although not strictly reentrants, 
they are included in this category); 
NS,E,&CS personnel who were 
employed in non-NS,E,&CS jobs in 
1985; and other NS,E,&CS person- 
nel who had not worked that year. 
This last group would include per- 
sons who may have retired from 
NS,E,&CS employment or who tem- 
porarily left the labor force for child- 
rearing or other reasons. 

There are substantial numbers of 
persons of working age with formal 
S/E training who are not 
employed in NS,E,&CS occupa- 
tions. For example, in the 25 years 
between 1961 and 1986, 3.9 million 
bachelor’s degrees in the natural 
Sciences, engineering, and com- 
puter science were awarded in the 


— Engineering Doctorates: 
In 1982, about 16 of employed engineering 
worker 071/00 penond didnot have a 9 degree. 
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United States. This was roughly 
800,000 more than the number of 
persons employed in NS,E&CS oc- 
cupations. However, the ability of 
this group to meet exigencies of pos- 
sible future shortfalls in the supply 
of new entrants is not known. First, 
the willingness of its members to 
return to NS,E,&CS jobs would vary 
substantially depending upon the 
following factors: individual level 
of NS,E,&CS training and ex- 
perience; their age; their attachment 
to their current employment or 
other labor force status; the length of 
time they have been away from 
NS,E,&CS work; and labor market 
conditions affecting employers’ 
willingness to hire or retrain them 
or to pay sufficient wages to attract 
them from high-paying positions 
outside the NS,E,&CS workforce. 
Further, the ability to supply 
needed workers will be limited to 
the extent that the stock of potential 
NS,E,&CS re- entrants matches 
workforce requirements by occupa- 
tion, skills, or experience. This 
group merits further study to deter- 
mine its contribution to the 
NS,E,&CS workforce. 


summary 


The following summarizes the 
major points of this analysis of the 
stock and flow of natural scientists, 
engineers, and computer specialists 
between 1985 and 1986. 


¢ Over the 1-year period 
studied, the stock was more 
than 10 times as as the 
flow. Slightly more than 8 
percent of the 1985 NS,E,&CS 
workforce left and just over 
12 percent of the 1986 
NS,E,&CS were new or 
reentrants. 


¢ The most important factors in 
the estimated 1985 outflow 
are those moving to non- 
NS,E,&CS work (over two- 
fifths) and those leaving work 
(over one-third). The other 
factors—death, unemploy- 
ment, emigration—each ac- 
count for one-tenth or less of 
the outflow. Since total out- 


flow is less than 9 percent of 
total stock, each of these lat- 
ter three outflow factors rep- 
resents approximately be- 
tween 0.3 percent and 0.8 per- 
cent of the estimated 1985 
stock. 


¢ About two-thirds of NS,E, 
&CS inflows were used to 
replace outflows; the remain- 
ing one-third was applied to 
growth in NS,E,&CS employ- 
ment. The factors in the 
estimated inflows to the 1986 
NS,E,&CS workforce are new 
US. citizen graduates (about 
45 percent) and reentrants 
(about 40 percent). Each of the 
other factors—worker 
upgrades, immigration, and 
new foreign graduates—ac- 
counts for 7 t or less of 
the inflow. Since total inflow 
is only about 13 percent of 
total stock, each of these latter 
three inflow sources repre- 
sents between about 0.4 per- 
cent and 0.9 percent of the es- 
timated 1986 stock. 

¢ As shown by sensitivity test- 
ing, the acknowledged lack 
of statistical precision in the 
procedures used to estimate 
some of the minor factors in 
this section have relatively 
little effect on the results. If, 
for example, the estimate for 
worker upgrades (admittedly 
a difficult number to es- 
timate given current data) is 
off by as much as + 50 per- 
cent, the relative impact of 
this group on the 1986 stock 
would be between 0.4 t 
and 1.1 t—i.e., (25,000+ 
12,500)/3,275,000. Similarly, 
any other dubious minor fac- 
tor would have minimal im- 
pact even if a range of + 50 
percent were used to test the 
effect of the estimating proce- 
dures. 


The preceding examination of 
NS,E,&CS worker stock and flows 
clearly illustrates that—given both 
the high degree of stability of the 
NS,E,&CS employment stock and 
the demonstrated availability of 
multiple supply sources—substan- 
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tial adjustments to changing supply 
and demand conditions in the 
NS,E,&CS labor market are pos- 
sible. The relevant questions about 
such adjustments are what are their 
costs in terms of time, resuurces, 
etc.; would they be sufficient to 
meet a sustained increase in 
demand; and how the quality of 
NS,E,&CS personnel would be af- 
fected. 


s/e 
supply/demand 
outlook 


The size of the traditional 18- to 
cohorts will 


deal with increases in future 
demand. Not only will the flow of 
new entrants likely be smaller, but 
the stock of available people to help 
train them may be considerably 
diminished* Many different 


market adjustment mechanisms 
will come into play to accom- 
modate the decline in the traditional 
source of supply of new scientists 
and engineers. In the substan- 
tial occupational mobility and in- 
creasing reliance on foreign- origin 
personnel (native-born U.S. citizens 
declined from 90 percent of the 
S/E labor force in 1972 to 83 percent 
in 1982)" have been largely respon- 
sible for the supply /demand equi- 
librium in the S/E labor market. 
Thus, some of the gap may be filled 
by increased enrollment of the 18- to 
24-year cohort as well as older stu- 
dents and foreigners, many of 
whom remain to work in the 
United States. In addition, small 
shifts in the of stu- 
dents electing to train in S/E fields 
and in the proportions of graduates 
who choose to enter S/E employ- 
ment fields could provide an ade- 
quate supply of new entrants to the 
S/E workforce.” 

What is uncertain is the mag- 
nitude of these possible adjust- 
ments. Past experience indicates 
that these supply movements, 
together with adjustments made by 
employers, have generally been suf- 
ficient to meet the growing demand 


for S/E personnel;” projecting 
ahead, however, is much more com- 
For example, although it is 
nown that women, ethnic 
minority, and older students are a 
rising proportion of all under- 
graduates, it is uncertain how many 
of them will enter S/E employment 
fields. Also, while it is believed that 
j in enrollment patterns 
will be made in to a grow- 
ing demand for S/E graduates, it is 
not clear that any adjustments will 
be sufficient to provide an adequate 
7 le ad 
are 0 - 
ments. Labor force mobility spar 
ticularly important in instances 
ight markets when newly trained 
S/E entrants and S/E personnel in 
the experienced pool may be in- 
duced to leave their current fields of 
ialization and transfer to higher 
emand fields. This is what oc- 
curred to satisfy the very high 
growth in demand for computer 
specialists. Also, fewer S/E-trained 
people may be attracted to non-S/E 
jobs. There may be delays in retire- 
ments of S/E workers in response to 
demand for their services; this has 
beena tactic used in i 
engineering shortages. Finally, 
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5 W. Lee Hansen, op.cit. 


5 For instance, a recent report from the National Research 
C-ncil concluded that, since 1972, a substantial portion of 


appendixes 


a. technical notes 
b. detailed statistical tables 


43 


appendix a 


technical notes 


concepts and 
definitions 


NSF publishes a variety of data 
relating to scientists and engi 
These data—which include es- 
timates of graduate enrollments and 
degree production as well as the 
number, work activities, sector of 

oyment, and other economic 
demographic characteristics of 
scientists and engineers—are 


developed a SRS as poh its > 
going 

isa j cumieatin per the 
major NSF data resources used in 


this report. 
s/e personnel 


Estimates of the characteristics of 
scientists and engineers in the 
United States were De rey by 
NSF's Scientific and Technical Per- 
sonnel Data System (STPDS). 
Broadly speaking, a person is con- 
sidered a scientist or engineer if at 
least two of the following criteria are 
met: 


=< in science (including so- 
science) or engineering; 
(2) Employed in an S/E occupa- 
tion; and/or 
(3) Professional identification as a 
scientist or engineer based on 
total education and experience. 


national 
estimates 

The STPDS is of three 
subsystems, each a to 
measure the characteristics of a par- 
ticular subpopulation: 


was drawn from those in- 
dividuals who were in the 
S/E population at the time of 


the 1980 census. The Postcen- 
sal and both the 1984 
and 1986 i Sample 

were conducted for 
NSF by the Bureau of the Cen- 
sus. 1986 survey, the 


most recent in this series, was 
based on a sample of 64,000 
individuals. 


* The Survey of Recent 
Science and Engineering 
Graduates is designed to 
measure the magnitude and 
characteristics of those who 
earned S/E d after the 
1980 decennial census was 
completed. During the 
eighties, the Institute for Sur- 
vey Research, Temple Univer- 
sity, has conducted this sur- 


vey series for NSF. The most 
recent survey, conducted in 
1986, focused on the graduat- 
ing classes of 1984 and 1985 
and was based on a sample of 
36,000 individuals. 


* The Survey of Doctorate 
Recipients provides informa- 
tion on scientists and en- 
gineers granted doctorates in 
the United States over a 42- 
year period. The most recent 
survey, conducted in 1987, 
covered those individuals 
who received their doctorates 
between 1944 and 1986. The 
sample size for the 1987 sur- 
vey was 65,200. Since 1973, 
this survey series has been 
conducted biennially for NSF 
by the Office of Scientific and 
Engineering Personnel, Na- 
tional Academy of Sciences. 


In order to uce national es- 
timates, data from the — 
Sample and Recent Graduate sur- 
veys are integrated using a com- 
puter-based model. The Science 
and a Tabulating Model, 
developed for NSF by Mathematica 
Policy Research, Inc., was used to 

ate national estimates fox 1982, 

984, and 1986; it may also be 

= as a projection model to 


te preliminary estimates fo: 
cave yeas (e.g., 1988). 


45 


selected variable 
definitions 


Field of science and engineering. 
Data on field of employment are 
derived from nses to questions 
asking the name of the specialty 
most closely related to the 
respondent's principal employ- 
ment. The ty is chosen from 
a list provided in each 
naire. Fields are classified as fol- 
lows: 


* Physical science: chemistry, 


¢ Computer specialties 

¢ Environmental science: 
earth, atmospheric, and 
oceano- graphic sciences, in- 
cluding geophysics, seismol- 
ogy, and meteorology 

* Life science: biological, 
agricultural, and medical 
sciences (excluding those 


engaged in patient care) 

* Psychology 

¢ Social science: economics, in- 
cluding agricultural econo- 
mics; sociology; anthropol- 
ogy; and all other social scien- 
ces 


¢ Engineering: aeronautical/ 
astronautical, chemical, civil, 
electrical/electronics, 
materials science, mechanical, 
nuclear, leum, and other 


Data on field of 


specialties lists included with the 
questionnaire, the name of the 


specialty most closely related to the 
respondent's principal employ- 
ment 


Work activities. Data on work 
activities of scientists and 
represent their work ac- 
a These data paseo 

to 

that ask individuals to select, froma 
list of 10 to 15 choices, their 
and secondary work activities and 
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to indicate the percentage of time 
devoted to these activities. Work 
activities are classified as follows: 


* Research and development 
(R&D): basic research; ap- 
plied research; development; 
and design of equipment, 
processes, and models 


* Management of R&D: 
management or administra- 
tion of R&D 

* General management: man- 
agement or administration of 
activities other than R&D 

* Teaching: teaching and train- 
Ing 

¢ Production/inspection: qual- 

ity control, testing, evalua- 
tion, or inspection; and opera- 
tions including production, 
maintenance, construction, 
installation, and exploration 
* Reporting, statistical work, 
and computing: report and 
information retrieval; statisti- 
cal work including survey 
cal analysis; computer ap- 
plications 
Additional work activities for 
which information is collected in- 
clude distribution —, traffic, 
purchasing, customer 
relations), consulting, and 
tivities. 


— of _— Informa- 
—\) Ah... oyer is also 
yah individual survey 
respondents. Respondents are 
asked to choose the ca which 
best describes the type of organiza- 
tion of their a 
Dataon t sector are clas- 
sified as fo 


¢ Industry: business or in- 
dustry as well as self- 


employed individuals 
¢ Educational institutions: 
4-year universities or y 
medical schools, junior col- 
, 2-year colleges, techni- 
institutes, and elementary 
or secondary school syster: 
¢ Federal Government: civilian 
employment only 


Other sectors of employment for 
which information has been col- 
lected include hospitals or clinics; 
nonprofit organizations, other than 
hospitals, clinics, or educational in- 
stitutions; U.S. military service, ac- 
tive duty or Commissioned Corps; 
State and local governments; and 
other employers. 


statistical 
measures 


Labor force participation rate. 
The labor force is defined as those 
employed and those seeking 

t. The labor force par- 
ticipation rate (RateL) is the ratio of 


caloyel (Uw (E) and those un- 
(U) to the population (P). 
S/E employment rate. The S/E 
employment rate (RateSE) 
measures the ratio of those holding 
jobs in science or engineering (SE) to 
the total employment (E) of scien- 
tists and engineers, which includes 
those holding nonscience or nonen- 
gineering jobs. 
Unemployment rate. The un- 
t rate (RateU) shows the 
ratio of those who are unemployed 
but i t (U) to the 
Salinas 


S/E underemployment rate. The 
S/E underemployment rate 


(RateUE) shows the ratio of those 
who are working part time but seek- 
ing full-time jobs PTS) or who are 

working in a non-S/E job when an 
S/E $/E jobarould be preferred (NSE) 
employment (E). 


S/E underutilization rate. TheS/E 
underutilization rate (RateUZ) 
shows the of those in the 
total labor force who are un- 
employed but seeking employment 
we Prneee time but seeking 

), or working ina 
nonS/E pb when tn'S/E ob mould 


be preferred (NSE). 


Reliability of s/e estimates. Es- 
timates of scientists and engineers 


are derived from sample surveys 
and thus are subject to both sam- 


pling and nonsampling errors. 


Sampling errors. The sample 


used for a particular survey is only 
one of many of the 
same size that could have been 


selected using the same sample 


attempts to provide a measure of 
thus indicators of the degree of 
precision with which a sample es- 
timate approximates the average 
results for all 

The error may be used to 
construct a confidence interval 
about a given estimate. Thus, when 
the standard error is added 

subtracted from an estimate, 
the resulting range of values reflects 
an —— which about 68 
percent sample estimates, sur- 
under the same conditions, 
will fall. Intervals reflecting a 
sued by taaunieg Go manber 
increasing the n 

of standard errors for a given es- 
timate. Thus, + 1.6 standard errors 
define a confidence in- 
terval; + 2.0 standard errors, a 95- 
percent confidence interval. The 
standard errors for the 1986 national 
data are estimated using the 
“Method of Random 

Selected tables of standard errors 
for the various are con- 
tained in the tables listed below: 


Survey 

National estimates of total 
scientists and engineers 
Doctoral scientists and 
engineers A-2 
Recent S/E graduates A-3, A-4 


The sampling errors shown here 
were generated based on a 
proximations and must therefore 
considered estimates rather than 
precise measurements. 


A-1 


Nonsampling errors. Nonsam- 
pling errors may be attributed to 
many sources: inability to obtain in- 
formation about all cases; defini- 


Table 


tional difficulties; differences in the 
interpretation of questions; 
respondents’ inability or unwilling- 
ness to provide correct information; 
mistakes in recording or coding the 
information; and other errors in col- 
lection, response, processing, 
coverage, and imputation. 

errors are not uni- 


sys- 
tematic attempt has been made to 
identify or approximate the mag- 
nitude of nonsampling errors as- 
sociated with the estimates of scien- 
tists and engineers presented in this 
report. 


earned degrees 
bachelor’s and 
master’s degrees 


Data on earned in science 
and at the bachelor’s 
and master’s levels are collected by 
the Center for Education Statistics of 
the U.S. t of Education. 
These data cover earned degrees 
conferred in the te United 
States, which includes the 50 States, 
the District of Columbia, and outly- 
ing areas. Degree data are compiled 
for the 12-month period from July 
through the following June. 


doctorates 


Data on doctorates granted in 
science and engineering are 
developed from the Survey of 
Earned Doctorates, cond for 
NSF by the National Academy of 
Sciences. These data cover all types 
of doctoral degrees with the excep- 
tion of such first-professional 

as the J.D. or M.D. Data are 
co for the aggregate United 
States and cover period from 
July to the following June. 


s/e occupations 
by industry 
The 1980 and 1988 cs 


matrix of S/E occupations 

dustry sector discussed in chapter 
III were derived primarily from the 
Bureau of Labor Statistics’ (BLS’s) 
Occupational Employment Statis- 


tics (OES) survey of industrial 
employers. BLS has conducted the 
OES surveys annually since 1977, 
with support from NSF. The OES 
surveys are conducted in 3-year 
cycles: manufacturing industries 
are surveyed in the first year; mini- 
ng, construction, financial, and 
various service industries in the 
second; and trade, communications, 
transportation, and public utilities 
in the third. Industry S/E staffing 


tterns for nonsurvey years are es- 


timated by NSF utilizing a. of 


ment data from the OES and total 
employment data from BLS’s 
Employment and Earnings. The 
OES survey data are combined with 
NSF estimates to produce annual 
S/E staffing patterns by industry 
sector so that year-to-year changes 
in the numbers of persons 
9 mah in S/E occupations may 

ted. These S/E job es- 
ioe for “private industry” ex- 
clude jobs in the agricultural, health, 
and educational services sectors. 
They also do not include jobs which 
primarily encompass management 
or administration functions or the 
self-employed, as the BLS surveys 
utilized in producing the occupa- 
tional/industry matrix do not col- 
lect such data. 

These data are not strictly com- 
parable with the sectoral S/E 
employment data presented in 
chapter I, which are derived from 
the STPDS (described above). 


projected s/e 
demand 


The projections of a likely range of 


private industry requirements for 
scientists and engineers presented 


in this report were generated by the 
NSF's PC Occu tions Modeling 
System (PCOCC). PCOCC was 
developed for NSF by Data Resour- 
ces (DRI), a private firm which spe- 
cializes in economic forecasti 

with an econometric model of the 
U.S. economy. Three projection 
scenarios were specified by NSF—a 
“low,” a “high,” and a “mid”— 
utilizing alternative sets of 
projected economic assumptions 
designed to encompass likely 
private sector performance during 
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the simulation period of 1988-2000. 
PCOCC, which incorporates the 
DRI model, generates estimates of 
projected total employment by in- 
dustry. The occupational structure 
applied to the total employment 
pra ions was developed by the 
For each industry, the BLS 
projected its occupational structure 
from 1986 to 2000 by analyzing fac- 
tors that are expected to change the 
structure, such as in tech- 
nology, business practices and 
methods pf operation, and product 
demand. These scenarios are not 
ns, but rather show what 

might occur under the many as- 


ns discussed. 
from these assumptions may alter 
future outcomes signi . The 


scenarios were run in the summer of 
1989. 

Three estimates of future require- 
ments were prepared—a low, a 
high, and a mid trend projection. 
The analysis in this report focuses 
on the mid trend. The major macro- 
economic assumptions of the three 
scenarios are shown in table A-5. 

In general, future economic 
trends which deviate from the as- 
sumptions of the mid scenario are 
not expected to be greater than those 
assumed in the high and low 
scenario projections. 

Some Ff the key assumptions 
which especially affect the 


«See GT. Silvestrt and JM. Lukasiewicz, “A Look at 
tothe Year 


2000,” Movith- 
Renew, 1987, pp. 46-63; and Ronald E. 
, “Overview of the Projections to 
2000,” Monthly Labor Review, 1987, pp. 47 and 48. 


trendline—i.e., the mid scenario— 
for the industry projections are: 


¢ A slowdown in labor force 
growth following the 1970s 
surge, during which the baby 
boom tion entered the 
workforce and labor force 
participation by women in- 
creased substantially; 

e Anaverage growth of 2.3 per- 
cent a year in real gross na- 
tional product (GNP) be- 
tween 1988 and 2000, and un- 
employment remaining be- 
tween 5.4 percent and 5.8 per- 
cent throughout the projec- 
tion period; 

e Capital deepening and use of 
more efficient labor-manage- 
ment techniques will turn 
productivity around from its 
currently low levels of 
growth; 

e Improvements in the Nation’s 
international trade balance, 
with exports reaching 14.9 
percent of GNP by 2000, com- 
pared with 8.9 percent in 1986 
(the lowest figure since 1973) 
and 12.8 percent in 1980; and 


e The decline in defense spend- 
ing leveling by 1991, then 
resuming a modest increase 
after that. 


Note: At the time of press, discus- 
sions within the Administration for 
continued reductions in the defense 
budget beyond 1991 were being 


reported. A preliminary analysis by 


NSF of the impact of the proposed 
additional budget cuts shows that 
demand for S/E personnel would 
increase at a slightly lower rate than 
that predicted under the mid-trend 
scenario. 


data sources 


Details on survey methods, 
coverage, CO ts, defin‘tions, and 
reliability of the data used in this 
report are contained in the follow- 
ing NSF publications: 


U.S. Scientists and Engineers: 
1986 (Detailed Statistical Tables) 
(NSF 87-322) 


US. Scientists and E : 1988 
(Detailed Statistical Tables) (NSF 
88-322) 


Characteristics of Doctoral Scien- 
tists and Engineers in the United 
States: 1987 (Detailed Statistical 
Tables) (NSF 88-331) 


Characteristics of Recent Science 
and Engineering Graduates: 1986 
(Detailed Statistical Tables) (NSF 
87-321) 


A brief description of each survey 
and copies of the survey instru- 
ments may be found in A Guide to 
NSF Science Resources Data. The 
Guide is available from the Office of 
the Division Director, Division of 
Science Resources Studies, 1800 G 
Street N.W., Room L-602, National 
Science Foundation, Washington, 
D.C. 20550. 


BEST COPY AVAILABLE 


Table A-1. Standard errors for estimates of total scientists and engineers: 1986 


Physical scientists Mathematical scientists Environmental scientists 
Other 
Size of Physicists/ physical Mathe- Statis- Computer Earth Ocean- Atmospheric 
estimate Chemists astronomers scientists maticians ticians specialists scientists ographers’ scientists 
100 250 110 50 180 50 560 130 40 30 
200 260 130 80 200 70 570 140 80 50 
500 290 180 150 260 140 590 170 190 130 
700 310 210 200 290 180 610 190 260 180 
1,000 340 250 270 350 230 630 220 370 250 
2,500 480 480 600 600 450 750 370 730 570 
5,000 720 830 1,000 990 650 940 600 980 
10,000 1,200 1,400 1,600 1,600 880 1,300 970 1,400 
25,000 2,300 2,400 2,500 2,300 2,300 1,600 
50,000 3,600 3,000 2,100 3,600 1,800 
75 ,000 4,400 4,800 3,500 4,600 2,400 
80, 000 4,500 5,500 4,400 4,700 2,700 
100,000 5,000 5,200 
125,000 5,600 5,600 
150,000 6,500 5,800 
175,090 7,900 5,900 
200 , 000 6,000 
225 ,000 6,000 
250,000 6,200 
275,000 6,400 
300 , 000 6,900 
400,000 
500,000 
Table A-1. (cont.) 
Life scientists Social scientists Engineers 
Sociogists/ Other Aeronautical/ 
Size of Agricultural Medical anthro- social Chemical astronautical 
estimate Biologists scientists scientists Psychologists Economists pologists scientists engineers engineers 
100 350 180 60 440 300 170 340 150 110 
200 360 190 90 450 320 190 360 160 120 
500 390 230 190 490 360 260 400 190 160 
700 410 260 250 520 390 310 440 210 180 
1,000 440 290 330 550 440 370 480 250 220 
2,500 590 470 730 740 650 690 710 416 380 
5,000 830 750 1,200 1,000 990 1,200 1,100 660 630 
10,000 1,300 1,200 1,800 1,500 1,600 1,900 1,700 1,100 1,100 
25,000 2,300 2,000 2,500 2,600 2,900 3,000 2,900 2,300 1,900 
50,000 3,400 2,300 3,400 3,900 4,400 3,500 3,400 2,200 
75 ,000 3,800 3,200 3,500 4,000 10,800 3,300 3,900 2,300 
80, 000 3,800 3,600 3,500 4,000 13,300 3,200 3,900 2,400 
100, 000 3,900 3,700 4,100 3,400 4,200 3,200 
125,000 4,100 4,700 4,900 5,000 4,900 
150,000 4,800 7,400 7,300 6,200 
175,000 6,200 12,400 
200 , 000 8,800 20,500 
225 ,000 
250,000 
275 ,000 
300 , 000 
400,000 
500, 000 
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Table A-1. (cont.) 


Engineers 
Electrical/ 
Size of Civil electronics Mechanical Materials Mining Nuclear Petroleum Industrial Other 
estimate engineers engineers engineers engineers engineers engineers engineers engineers engineers 
100 160 300 220 50 30 40 50 120 330 
200 170 300 230 60 60 70 80 130 340 
500 190 320 240 110 130 140 150 170 360 
700 200 330 260 150 170 190 190 200 370 
1,000 220 340 270 190 240 270 250 230 390 
2,500 320 410 360 420 530 570 540 420 480 
5,000 480 540 510 760 870 890 890 720 620 
10,000 790 770 800 1,300 1,200 1,100 1,200 1,300 910 
25,000 1,600 1,500 1,600 2,000 1,600 2,600 1,700 
50,000 2,700 2,500 2,800 2,300 3,900 2,800 
75 ,000 3,600 3,300 3,800 4,600 3,700 
80,000 3,700 3,500 4,000 4,700 3,900 
100, 000 4,100 4,000 4,600 5,300 4,500 
125 ,000 4,400 4,700 5,300 6,600 5,000 
150,000 4,600 5,200 5,900 5,400 
175,000 4,700 5,600 6,300 5,700 
200 , 000 4,600 5,900 6,600 5,900 
225 ,000 4,500 6,200 6,900 6,000 
250,000 4,500 6,500 7,200 6,100 
275,000 4,500 6,700 7,400 6,200 
300 , 000 4,500 6,900 7,500 6,300 
400, 000 7,900 8,600 7,300 
500,000 9,800 11,000 10,600 


Oe i et i i Nd 


SOURCE: Mathematica Policy Research, Inc. 


Table A-2. Approximate standard errors for estimated 
percents of doctoral scientists and engineers by field: 
1987 Survey of Doctorate Recipients 


Base 
number Estimated Percent 
OF | wr nnn rrr rrr 
percent 1/99 | 2/98 | 5/95 |10/90 |15/85 |25/75 | 50 
50 6.2 8.8 13.6 18.8 22.3 27.1 31.3 
100 4.4 6.2 9.6 13.3 15.8 19.1 22.1 
200 3.1 4.4 6.8 9.4 11.2 13.5 15.6 
500 2.0 2.8 4.3 5.9 7.1 8.6 9.9 
700 1.7 2.3 3.6 5.0 6.0 7.2 8.4 
1,000 1.4 2.0 3.0 4.2 5.0 6.1 7.0 
2,500 0.9 1.2 1.9 2.7 3.2 3.8 4.4 
5,000 0.6 0.9 1.4 1.9 2.2 2.7 3.1 
10,000 0.4 0.6 1.0 1.3 1.6 1.9 2.2 
25,000 0.3 0.4 0.6 0.8 1.0 1.2 1.4 
50,000 0.2 0.3 0.4 0.6 0.7 0.9 1.0 
75,000 0.2 0.2 0.4 0.5 0.6 0.7 0.8 
100,000 0.1 0.2 0.3 0.4 0.5 0.6 0.7 
150,000 0.1 0.2 0.2 0.3 0.4 0.5 0.6 
200,000 0.1 0.1 0.2 0.3 0.4 0.4 0.5 
250,000 0.1 0.1 0.2 0.3 0.3 0.4 0.4 
300,000 0.1 0.1 0.2 0.2 0.3 0.3 0.4 
400,000 0.1 0.1 0.2 0.2 0.2 0.3 0.3 


Approximate standard errors for estimated percents of 
women doctoral scientists and engineers by field: 
1987 Survey of Doctorate Recipients 


Base 
number Estimated Percent 
OF ss rrr nnn nnn nr rn nr rn nr nr rrr nnn eres 
percent 1/99 | 2/98 | 5/95 |10/90 |15/85 |25/75 | 50 
50 4.1 5.8 9.0 12.4 14.8 17.9 20.7 
100 2.9 4.1 6.4 8.8 10.4 12.6 14.6 
200 2.1 2.9 4.5 6.2 7.4 8.9 10.3 
500 1.3 1.8 2.8 3.9 4.7 5.7 6.5 
700 1.1 1.5 2.4 3.3 3.9 4.8 5.5 
1,000 0.9 1.3 2.0 2.8 3.3 4.0 4.6 
2,500 0.6 0.8 1.3 1.8 2.1 2.5 2.9 
5,000 0.4 0.6 0.9 1.2 1.5 1.8 2.1 
10,000 0.3 0.4 0.6 0.9 1.0 1.3 1.5 
25,000 0.2 0.3 0.4 0.6 0.7 0.8 0.9 
50,000 0.1 0.2 0.3 0.4 0.5 0.6 0.7 


SOURCE: National Research Council 
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Table A-3. Generalized standard errors for recent science/engineering degree recipients by field: 
1986 New Entrants Survey 
Bachelor's Recipients 


Physical sciences Life sciences Social sciences 
Total Other Math- Com- Environ- Sociology/| Other 
science and Chemis- |Physics/ | physical ematics/ puter mental Agricultural] Psy- anthropi- | social 
Estimate|engineering Total try astronomy| sciences |statistics|sciences | sciences |Total |Biology| sciences |chology Total |Economics ogy sciences 
25 73 49 44 40 49 45 52 36 62 os 40 67 9 9 90 102 
50 103 69 62 56 69 ise 74 50 87 90 56 95 134 134 126 144 
75 126 8&4 76 68 8&4 78 90 61 107 110 68 116 164 164 154 176 
100 145 97 87 79 97 90 104 70 123 127 79 134 189 190 178 203 
200 205 136 123 110 134 127 147 98 173 178 111 189 267 267 251 286 
300 251 166 149 133 161 155 179 120 212 218 135 231 327 327 306 350 
400 290 191 172 151 183 178 207 137 245 252 155 266 377 377 352 404 
500 324 213 191 167 200 198 231 152 273 281 172 297 422 420 392 451 
750 396 259 231 198 233 241 281 183 333 343 208 362 515 512 477 550 
1,000 457 297 263 221 253 276 324 207 384 394 238 416 594 588 546 633 
1,500 560 358 313 250 268 332 394 244 468 479 284 506 725 714 657 770 
2,000 645 406 350 263 253 377 452 269 537 549 319 579 835 816 745 883 
2,500 721 447 380 263 199 414 502 287 597 609 347 643 930 903 817 980 
3,000 789 481 402 249 446 546 299 650 662 369 698 |1,016 979 878 1,066 
4,000 910 535 430 164 495 622 304 742 753 400 793 |1,165 1,106 973 1,213 
5,000 1,016 575 441 531 685 288 820 829 415 872 11,294 1,209 1,040 1,337 
6,000 1,111 603 433 556 740 244 888 893 417 938 |1,408 1,294 1,085 1,442 
7,000 1,198 621 408 572 787 154 947 948 406 995 11,511 1,364 1,110 1,533 
8,000 1,278 630 361 578 829 1,000 996 380 | 1,044 |1,604 1,421 1,116 1,612 
9,000 1,354 630 281 577 865 1,047 | 1,037 337 | 1,085 |1,690 1,466 1,104 1,682 
10,000 1,425 621 113 566 897 1,089 | 1,073 268 | 1,121 |1,769 1,502 1,073 1,742 
15,000 1,731 410 341 1,003 1,261 | 1,181 1,221 |2,088 1,542 459 1,935 
20,000 1,983 1,036 1,317 | 1,190 1,209 {2,318 1,354 1,960 
25,000 2,198 1,003 1,331 | 1,103 1,081 {2,483 787 1,886 
30,000 2,388 897 1,284 893 783 12,595 1,629 
40,000 2,710 964 2,685 
50,000 2,976 2,608 
60,000 3,201 2,347 
70,000 3,391 1,826 
80,000 3,554 524 
90 , 000 3,692 
100 , 000 3,808 
150,000 4,114 
200 , 000 4,016 
230,000 3,756 
250,000 3,481 
300 , 000 2,210 


Table A-3 (cont.) 


Engineering 
|Aeronautical/ | | jElectrical/| 
Estimate Total |astronautical|Chemical| Civil |electronics| Industrial |Materials|Mechanical |Mining|Nuclear| Petroleum | Other 
25 86 36 24 28 38 39 20 38 23 14 23 40 
50 51 51 34 40 54 54 27 53 33 19 32 57 
75 62 61 41 49 66 66 33 65 39 22 39 69 
100 72 71 48 56 76 76 38 75 45 25 45 80 
200 101 98 67 78 106 106 51 105 60 31 61 112 
300 124 117 81 96 130 129 59 128 70 31 72 137 
400 143 132 93 110 150 147 65 148 76 26 79 157 
500 159 144 103 122 167 163 68 165 79 85 175 
750 195 166 123 147 203 195 69 200 77 91 211 
1,000 224 179 140 168 234 219 59 229 58 87 240 
1,500 274 183 163 199 283 254 277 35 287 
2,000 315 159 180 223 324 275 315 322 
2,500 351 86 190 242 358 285 346 349 
3,000 384 196 256 389 287 373 371 
4,000 440 195 273 439 262 417 399 
5,000 489 177 279 480 186 450 411 
6,000 533 133 274 514 474 409 
7,000 571 256 541 491 391 
8,000 607 224 564 502 356 
9,000 640 168 582 506 298 
10,000 670 19 596 505 198 
15,000 792 613 397 
20,000 881 539 
25 ,000 946 316 
30,000 992 
40,000 1,036 
50,000 1,020 
60,000 943 
70,000 786 
80,000 476 
90,000 
100,000 
150,000 
200 ,000 
230,000 
250,000 
300 , 000 


SOURCE: Institute for Survey Research, Temple University 
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Table A-4. Generalized standard errors for recent science/engineering degree recipients by field: 
1986 New Entrants Survey-Con. 
Master’s Recipients 


Physical sciences | Life sciences Social sciences 
Total | Other Math- Com- Environ- Sociology/| Other 
science and Chemis- |Physics/ | physical ematics/ puter mental Agricultural] Psy- anthropol-| social 
Estimate |engineering Total try  |astronomy| sciences |statistics|sciences | sciences |Total |Biology sciences j|chology/Total |Economics ogy sciences 
25 36 26 25 22 25 29 33 28 31 34 19 42 46 45 49 45 
50 50 36 35 30 35 61 47 39 44 48 27 58 64 62 68 64 
75 61 44 42 37 42 50 57 48 54 58 32 71 79 76 8&3 78 
100 71 51 48 42 47 58 66 55 62 67 37 8&2 91 8&7 9 89 
200 100 71 66 57 60 80 92 76 87 94 51 114 127 121 132 125 
300 122 8&6 78 67 64 97 112 91 105 114 61 137 155 144 158 151 
400 141 98 87 74 62 110 129 103 121 130 69 156 178 163 178 173 
500 157 108 94 80 52 121 143 113 134 144 76 171 198 178 194 191 
750 192 127 104 86 142 173 130 161 172 8&7 200 239 204 222 226 
1,000 221 141 104 83 157 197 140 183 193 93 220 272 218 237 253 
1,500 270 157 78 39 175 234 144 216 223 94 239 323 219 237 288 
2,000 310 162 179 262 126 239 241 79 237 361 181 194 305 
2,500 345 157 170 283 75 256 25) | 31 212 391 45 307 
3,000 376 141 146 299 267 251 153 413 295 
4,000 430 13 319 276 227 440 217 
5,00C 477 324 266 156 446 
6,000 518 315 237 634 
7,000 554 291 178 400 
8,000 587 267 341 
9,000 617 169 232 
10,000 644 
15,000 769 
20,000 816 
25 ,000 855 
30,000 870 
40,000 827 
50,000 671 
60,000 232 
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Table A-4 (cont.) 
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Engineering 
Aeronautical / | jElectrical/ | | | 
Estimate Total astronautical|Chemical| Civil |electronics|Industrial |Materials|Mechanical |Mining|Nuclear | Petroleum | Other 

235 25 32 18 24 32 31 15 23 16 13 11 27 
50 35 44 25 33 44 44 21 33 22 17 15 38 
75 42 53 31 41 54 53 25 40 25 20 17 47 
100 49 61 35 47 62 60 28 46 27 22 18 54 
200 69 79 48 64 87 80 36 63 26 24 11 7% 
300 8&4 88 56 77 105 91 41 76 17 8&9 
400 96 91 62 87 127 97 42 87 102 
500 107 8&8 67 95 134 99 41 ba) 111 
750 130 42 71 110 160 85 21 111 130 

1,000 150 69 119 180 122 143 

1,500 181 27 123 209 131 154 

2,000 206 111 227 128 151 

2,500 227 73 237 111 131 

3,000 245 240 71 85 

4,000 274 225 

5,000 296 175 

6,000 314 

7,000 326 

8,000 335 

9,000 340 

10,000 342 

15,000 295 

20,000 

25,900 

30,000 

40,000 

50,000 

60 , 000 


SOURCE: Institute for Survey Research, Temple University 


Table A-5. Summary statistics for macroeconomic scenarios: 1988-2000 


Indicators Low Mid High 
Average annual real growth 
(Percent) 
6 4 66 eS 8 oot e dk eee ese ee bees eeeeeeunsne 1.8 2.3 2.8 
re ee re ee ee ; io 1.9 2.4 
Business fixed investment............... 2.6 3.5 4.5 
ee ee ee 4.8 5.7 6.4 
BOS s 5 oc 000 ees eee es 08 she eee cescens . 3.0 3.6 4.3 
Average annual growth 
(Percent) 
i 2 SERRRORTTTTTT TTT TT , 0.7 1.2 1.6 
i. eer rare 1.3 1.4 1.6 
Industrial production................... 2.2 2.9 ase 
Average level 
(Percent) 
Inflation (GNP deflator)................ 6.2 5.0 4.2 
IS oo 9:66:06 6606.0-6095566500460600% 5.9 5.6 5.4 


Notes: Growth rates for the projection period are compound annual 
growth rates calculated between the years 1988 and 2000. Level 
variables are averages for the years 1989 to 2000. 


SOURCES: National Science Foundation, SRS and Data Resources (DRI) 
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Table B-1. Total employed scientists and engineers by field and gender: 1976-88 
Field and gender 1976 1978 1980 1982 1984 1986 1988 1/ 
Total scientists and engineers..... 2,331,200 2,609,800 2,860,400 3,253,100 3,995,500 4,626,500 5,286,400 
ie  ccscaedesauesssueenseoesases 2,131,600 2,367,600 2,544,800 2,864,100 3,482,900 3,927,800 4,417,400 
DE. cn. cunnaceeceseunduesuedeses 199, 700 242,200 315,600 388 , 900 512,600 698,600 867,900 
Gates entenbiete..cocsccccccecotoecs 959,500 1,071,000 1,184,500 1,405,700 1,781,400 2,186,300 2,567,800 
RN 781,300 857,600 918,000 1,075,100 1,343,300 1,586,700 1,821,500 
PT. cctcceeendecsseenescensesses 178,200 213,400 266 ,500 330,600 438, 100 599,600 745 , 700 
Physical scientists..........eee- 188, 900 208 , 300 215,200 227,400 254, 100 288 , 400 312,000 
inn060608000000000860000006006 172,700 189, 800 194,500 205 , 100 225 ,800 250, 100 265 ,500 
DN cnkecenseeeuseesseusseeee 16,200 18,500 20,800 22,300 28, 300 38,300 46,500 
Mathematical scientists.......... 48,600 53,700 64,300 79 ,400 100 ,400 131,000 168,600 
DR nccxvcancecensaseececeoesses 37,100 40,500 46,400 54,000 78,500 97,100 123,600 
PP cincsvecsecsecocesooseess 11,500 13, 100 18,000 25 , 300 21,900 33,900 44,900 
Computer specialists.........eee- 119,000 177,000 207,800 299 ,000 436,800 562,600 708 , 300 
Pi ncnuceeenesecsosoeeensecees 98,400 136,800 149,900 220 , 300 322,700 400 , 000 489,300 
Ps cc ccesecoccscecesooocesce 20,600 40,200 57,900 78, 700 114, 100 162,500 218,700 
Environmental scientists......... 54,800 68, 900 77,600 87,200 98, 100 111,300 113,400 
Pescocceeossocesoooososesese 50,900 61,700 66, 800 74,800 87,800 98,400 101,000 
Bc cccccoccececoseseccecocce 3,900 7,200 10, 700 12,400 10,300 12,900 12,300 
LGGe GOURESE Rc coccccccecccceees 213,500 244,100 287 ,500 337,100 353,300 411,800 458,600 
Pen cccocceccceseessooseoocoese 179,600 204 ,500 234,400 268 , 500 270,700 309, 000 330,800 
Bc cocceccccceccecesooeceses 33,900 39,600 53,100 68 , 600 82,600 102,800 127,700 
PsychologiStS......cccesccccecess 112,500 121,700 128, 100 138,400 209,500 253,500 275,900 
Ma ncocecoesceoeseesooseseooes 76,900 79,700 79,400 83,000 121, 100 138,400 143,900 
GEER. ccccccecccececeocecececes 35,600 42,000 48,700 55,400 88,400 115,200 132,000 
Social scientistS......cceccseess 222,300 197,400 204 ,000 237,200 329, 200 427,800 531,000 
_ PPPPPPTTTTIT TTT rrr errr Ter 165, 700 144,600 146, 700 169 , 300 236,800 293,800 367,300 
WERe ccccccccccccccscccccces ee 56,600 52,800 57,200 67,900 92,400 134,000 163, 700 
Total engineersS.....ccccccsccceeees 1,371,700 1,538,800 1,675,900 1,847,200 2,214,100 2,440,100 2,718,600 
BERe cccccccccccccccceccccecesce 1,350,300 1,510,000 1,626,700 1,789,000 2,139,600 2,341,100 2,596,000 
WER co ccccccccesccccccccccs eee 21,400 28,800 49,200 58,300 74,500 99,000 122,200 
Astronautical/aeronautical....... 56,800 62,000 69,500 80, 800 97,200 110,500 119,400 
Bic ccccccccccecccceccccececcocs 56,400 61,400 68 , 300 78 , 700 94,900 106, 200 114,200 
WOMEN... 2s cencccccseces ecccesece 400 600 1,200 2,100 2,200 4,300 5,300 
Chemical......seccceees ccccccccce 77,500 84,200 94,500 107, 700 140, 100 149,000 148,500 
BERc ccccccccccccccccosecece cece 75,000 81,700 90,000 101,600 131,300 137,800 136,000 
WOMEN... ccc cccccccccccccsesecs 2,500 2,500 4,500 6,100 8,800 11,200 12,500 
CiVEE .cccccccccce ecccccoscccece eee 188, 200 211,700 232, 100 258, 200 312,700 346, 300 355,900 
WERc cccccccccccccccccccccce ecce 182,800 208 , 400 226,300 252,200 303,400 333,400 345,500 
WOMEN... cece ccccececccececseces 5,400 3,300 5,800 6,100 9,300 12,900 9,300 
Electrical/electronics.....ssee«- 283 , 000 341,500 383, 100 437,700 500, 700 574,500 640,900 
MEN. .ccsccccceccs eccccccceccoce 281,400 338, 000 375,400 428 ,600 488 ,500 555,500 616,900 
WOMEN... ccc ccccccccccees ecccce 1,600 3,500 7,600 9,100 12,200 18,900 23,800 
Mechanical.......sseeees eccceccece 276,200 299 , 300 322,600 357,900 445 ,600 492,600 497,800 
BERc cccccccccccccccccccccocces ° 273,900 295 , 200 316,000 350, 800 434 ,600 478,600 480,900 
USER. cc cccccccecccccccccoccese 2,300 4,100 6,600 7,100 11,000 14,000 16,900 
Other engineers.........- ccccccce 490,000 540, 100 574,100 604 , 900 717,800 767,200 956, 100 
WEMc ccccccccccccccccoccccccccce 480,900 525,400 550,600 577,100 686 , 900 729,600 901,400 
USER. cccccccccccccccccccccscce 9,100 14,700 23,500 27,800 31,000 37,700 54,400 


eee SEE EEE EEE ESSE SEES EHS ESSE ES SESE ESSE SSESESSEE SEES SEES EES EEE EEE EEE SESE SEES HE SESE HE EEE EEE EEE ERE HEE EE REE Se 


1/ 1988 data are model generated rather than survey generated estimates and 
therefore trends (especially short term) should be treated with caution. 


NOTE: Because of rounding, components may not add to totals. 
SOURCE: National Science Foundation, SRS. 


Field and gender 1976 1978 1980 1982 1984 1986 
Total scientists and engineers.... 2,122,100 2,364,400 2,542,700 2,866, 700 3,465, 100 3,919,900 
e.. Lccceneneseanseuneseseeeese 1,947, 200 2,153,000 2,269,900 2,552,500 3,070,400 3,393, 700 
ec ccuwaneeweueeeweaneees ee 174,900 211,300 272,800 314,200 394 ,600 526,200 
Total scientists...............--- 843, 800 937,500 1,032,800 1,147,500 1,402,900 1,676,400 
hc seuednnweeeeseesdsesessece 689, 100 753,800 806, 200 887, 700 1,078, 200 1,242,800 
BONNE, c kb veccccoseneusesceeeusess 154,700 183, 700 226,600 259, 900 324,700 433,600 
Physical scientists............. 154,900 168, 200 166,300 210,500 234 ,000 264 , 900 
Di coseuenkuadeusedenssesees 143,600 155,700 151,700 190,000 208 , 000 229,500 
DT, ccnakeascusensanucenaces 11,300 12,500 14,500 20,500 26,000 35,400 
Mathematical scientists......... 43,800 48,000 57,300 68,300 87,000 103,900 
Pi cccaniesdonsessoscnuenease 33, 700 36,700 42,100 45,500 68, 200 78,900 
I. cc ceodcasednecssceessees 10,000 11,400 15,200 22,800 18,800 25,000 
Computer specialists............ 116,000 171,400 196, 700 216, 100 340,400 437,200 
TM ecutidasennaneeedenendéuee 95,400 131,300 147,600 158,700 251,600 308, 700 
a 20,600 40,000 49,100 57,400 88 , 800 128,400 
Environmental scientists........ 46,600 56,900 63,100 82,700 89, 900 97,300 
iinncee6eeseoesessesesonsoese 44,000 51,600 54,700 71,100 80, 800 87,200 
PM cccccecococeccesceseeses 2,600 5,300 8,400 11,700 9,100 10, 100 
Life scientists.......... 9008eee 198, 200 227,800 267,300 298 , 000 294,100 340,500 
Piinnsoe00eeseeeeesceosoeceses 167, 700 191,800 218,400 239,000 226,000 257,100 
PRM coccccccccecceeceesooses 30,500 36,000 48,900 59,000 68, 100 83,300 
Psychologists.......scceeeccenees 103, 700 107,400 112,500 105 ,600 151,900 172,800 
BM cccccccecccccecocceececcee 71,600 71,100 70,400 66,400 92,900 99,500 
Poe ccecscceseeeocsceeesces 32,000 36,300 42,100 39,300 59,000 73,300 
Social scientists.............-- 180,500 157,800 169, 700 166,200 205 ,600 259, 800 
En occcocccecococeeceosecosose 133,200 115, 700 121,300 117,000 150,800 181, 800 
Gn ccccccccceccecocoecocess 47,300 42,200 48,300 49,200 54,900 78 , 000 
Total engineers........sseeeeeeees , 278,300 426,900 , 509,900 , 719,100 2,062,200 2,243,500 
MEN... eeeeees soccccccceseccece Vee Uae , 399,300 , 463,600 , 664 ,800 1,992,200 2,150,900 
Women. ....... ecceccceccce ecccce 20, 200 27,700 46,200 54,300 70,000 92,600 
Astronautical/aeronautical...... 55, 700 61,100 65 ,000 77,200 91,800 104 , 200 
Bic cccrcccccccceccccccccccces 55,300 60,500 63,800 75,100 89,600 100 , 300 
WOMEN. 2. cece cece eecceies seece 400 600 1,200 2,100 2,200 3,900 
Grambeel « ccccccccccccccecccccces 76,400 81,900 89,000 101, 100 127,500 131,500 
Tc cccccccccocccccccccccecces 74,100 79,400 84,500 95,300 119, 200 121,200 
Bc ccccccccccoccccceccocces 2,500 2,500 4,500 , 700 8,300 10, 300 
CiWEE cccccccccceccccecccccccocs 182,800 205,200 217,000 243, 700 293,000 319, 100 
BERc ccccceccccce PTT TTT TTT TT 178, 100 201, 900 211,500 237,900 284 ,400 307, 200 
Women. .....66. scccccccococcoes 4,800 3,300 5,500 5,900 8,500 11,900 
Electrical/electronics.......... 267,900 327,000 357,400 413,500 475 ,000 540,800 
BERc co ccccccccccccccccccccecces 266,500 323,600 350,200 405,400 463,800 523,200 
WOMEN. . cee eeees eeccccccececcee 1,400 3,500 7,200 8,100 11,200 17,600 
Mechanical.....ccccccccccccceees 272,800 296 ,500 308 , 800 334,400 414,000 453,700 
BERc cccccccccccccccccccccccece 270,600 292,300 302,200 327,700 403,300 440,100 
DBs cccccccccccccccccccccccs 2,200 4,200 6,600 6,700 10, 700 13,600 
Other engineers........cceeeeees 422,700 455,200 472,700 549,200 660 , 900 694 ,200 
CS ccccce scccccces 413,500 441,600 451,400 523,400 631,900 658, 900 
WEB ccccccccccccccccccccccse 8,900 13,600 21,200 25,800 29, 100 35,300 


NOTE: Because of rounding, components may not add to totals. 


SOURCE: National Science Foundation, SRS. 


Table 8-3. Scientists and engineers employed in nonscience/engineering jobs, by field and gender: 1976-86 


Field and gender 1976 1978 1980 1982 1984 1986 
Total scientists and engineers....... 209, 100 245,400 317,700 386 ,400 530,400 706 ,600 
De. cccunsceeudswsuseneeuaweseeedos 184,400 214,600 274,900 311,600 412,500 534, 100 
Ec ncnseecusceueensoqueessosnes 24,800 30,900 42,800 74,700 118,000 172,400 
Getek ententiatiecccccccccceseeseoose 115, 700 133,500 151, 700 258,200 378,500 509, 900 
. ckcvbecenseedeusdnoceisessosees 92,200 103,900 111,800 187,400 265, 100 343,900 
EE, ccccdvecessessscoesseecocesie 23,500 29,800 39,900 70,700 113,400 166,000 
Physical scientists.............--- 34,000 40,100 48,900 16,900 20, 100 23,500 
ilinn55h0bseduessesessseseessseos 29, 100 34, 100 42,800 15,100 17,800 20,600 
i. caccéacdessnsedéeessouenes 4,900 6,000 6,300 1,800 2,300 2,900 
Mathematical scientists............ 4,800 5,700 7,000 11, 100 13,400 27, 100 
Pith cccsonenesceunscevuscuuseesse 3,400 3,800 4,300 8,500 10,300 18, 200 
Pn a coccccceescoucosesceoecsss 1,500 1,700 2,800 2,500 3,100 8,900 
Computer specialists............... 3,000 5,600 11,100 82,900 96,400 125,400 
ink 5660006660606060006600006606 3,000 5,500 2,300 61,600 71, 100 91,300 
PN ccccccssessecesosseseeosses 0 200 8,800 21,300 25,300 34,100 
Environmental scientists........... 8,200 12,000 14,500 4,500 8,200 14,000 
1.0666 0006006066600060060066086 6,900 10, 100 12,100 3,700 7,000 11,200 
BR cocccccesecccoocsececeecece 1,300 1,900 2,300 700 1,200 2,800 
Ride eplemBietSc cocccccccccccccccce 15,300 16,300 20,200 39, 100 59,200 71,300 
BR cccccccecececesescssooocesose 11,900 12,700 16,000 29,500 44,700 51,900 
GeERc cccccccccccececesoscocesece 3,400 3,600 4,200 9,600 14,500 19,500 
PenaEeRRc cocccccescccsooseccce 8,800 14,300 15,600 32,800 57,600 80,700 
nes ccoecececesesooeseeeocesoes 5,300 8,600 9,000 16,600 28,200 38,900 
GER cocccccececccccccescocccese 3,600 5,700 6,600 16, 100 29,400 41,900 
Social scientists........cecscceees 41,800 39,600 34,300 71,000 123,600 168 , 000 
PRo ccccsccccececocsoccoccococece 32,500 28,900 25,400 52,300 86,000 112,000 
WEMERs cc cccccccccccccccccccccccce 9,300 10,600 8,900 18,700 37,500 56,000 
Total engineers... .ccecccccccccceces 93,400 111,900 166,000 128, 100 151,900 196,600 
BERc ccccccccceccecccccccecoococcces 92,200 110, 700 163, 100 124,200 147,400 190, 200 
UEMBRe cc cccccccccccccccccccccccecce 1,200 1,100 3,000 4,000 4,500 6,400 
Astronautical/aeronautical......... 1,100 900 4,500 3,600 5,400 6,300 
BERc ccccccccccccccccecccccoccccse 1,100 900 4,500 3,600 5,300 5,900 
WOME cc ccccccccccccccccccccccese 0 0 0 0 0 400 
Grambesl .ccccccccccccccccccccccccce 1,100 2,300 5,500 6,600 12,600 17,500 
BERc co ccccccccccccccccccccceccccce 900 2,300 5,500 6,300 12, 100 16,600 
WOME. cc cccccccccccccccccccccccce 0 0 0 400 500 900 
SChYEL cccccccccccccccccccccccccesce 5,400 6,500 15,100 14,500 19, 700 27,200 
BERc ccccccccccccccccccessccccccce 4,700 6,500 14,800 14,300 19,000 26,200 
UEMERs c cccccccccccccccccecccccces 600 0 300 200 800 1,000 
Electrical/electronics..........s+. 15,100 14,500 25,700 24,200 25, 700 33,700 
BERc cccccccccecccoccccccceccecoce 14,900 14,400 25,200 23,200 24,700 32,300 
WEMBRe cc cccccccccccccccceescccese 200 0 400 1,000 1,000 1,300 
Mechanical... .cccccccccceccvcceses 3,400 2,800 13,800 23,500 31,600 38,900 
WERe co cccccccccccccccccccccccccece 3,300 2,900 13,800 23, 100 31,300 38,500 
UOMBRe co ccccccccccccccccccccccccce 100 0 0 400 300 400 
Other engineers.......ccccccccceees 67,300 84,900 101,400 55, 700 56,900 73,000 
ecccccccccccce 67,400 83,800 99,200 53,700 55,000 70,700 
PPT TTTITITITTTTTTTT Tree 200 1,100 2,300 2,000 1,900 2,400 


“see ee eH ee TT TET ECT EEE EEE EE HEE EEE EEE EEE ETE EEE EEE ESTHET SESS SESE SEE EEE EE HERES HEE ETE HEHEHE HC He He eH eee ee eee ee ee eee eee 


NOTE: Because of rounding, components may not add to totals. 


SOURCE: National Science Foundation, SRS. 
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Field and gender 1977 1979 1981 1983 1985 1987 
Total scientists and engineers. 285,055 314,257 343,956 369,320 400,358 419,118 
7. ccseenaesseeietaiesbenn 257,465 280,857 302,971 320,496 341,873 352,386 
DI, cccccdcensevsciosveoees 27,590 33,400 40,985 48,826 58,485 66, 732 
Total scientists............-.-- 260,005 263,915 286,917 307,775 334,505 351,350 
De. ip ecenasenenenneenees 212,696 231,040 266,685 260,025 277,508 286 , 346 
PD. Lccutetesussesseseesnes 27,309 32,875 40,232 47,750 56,997 65 ,004 
Physical scientists.......... 57,531 60,222 63,110 63,986 67,480 68,647 
Ei cacassksceseedeaesennses 54,596 57,086 59,346 59,811 62,809 63, 163 
PINE. conccesdesseseueesose 2,937 3,136 3,764 4,175 4,671 5,484 
Mathematical scientists...... 14,609 15,250 15,569 16,379 16,758 16,699 
.060000000800e6eeeeesees 13,560 14, 104 14,259 14,966 15,199 15,074 
GRRE. ccccecceceesececooces 1,069 1,146 1,310 1,415 1,559 1,625 
Computer specialists......... 5,767 6,68 9,064 12, 164 14,964 18,571 
i asngesesetenenseesooues 5,534 6,318 8,363 10,896 13,345 16,693 
GMRn ccccccccccccceseccces 233 366 701 1,266 1,619 1,878 
Environmental scientists..... 13,001 14,575 15,909 16,467 17,288 17,811 
DR nconscecesesoesoesosoes 12,560 13,968 15,054 15,553 16,199 16,510 
UBM ccccccccccccccccccccs 441 607 855 914 1,089 1,301 
Life scientists.............- 70,537 78,857 8,912 92,802 101,838 107,378 
PR ccocescecececoeconessces 61,437 67,528 71,593 76,573 82,146 85 , 269 
GER coccceccocceccccogcce 9,100 11,329 13,319 16,229 19,692 22,109 
Psychologists..........eeees> 33,652 37,848 42,829 46,645 52,182 56,378 
BERc cccccccccccecccocccccce 26,055 28,690 31,103 32,962 35,573 37,274 
UEMERe cccccccccccccccccccce 7,597 9,158 11,726 13,683 16,609 19, 104 
Social scientists............ 44,908 50,479 55,526 59,332 63,995 65 ,866 
BERe cccccccccccccccocecccce 38,956 43,346 46,967 49,264 52,237 $2,363 
WEMERe oc cccccccccccccccccce 5,92 7,133 8,557 10,068 11,758 13,503 
Total engineers.........seeee0s 45,050 50,342 57,039 61,545 65,853 67,768 
BERe cocccccccccceccccccesccce 44,769 49,817 56,286 60,469 64,365 66,040 
UEMERe ccccccccccccccecececece 281 525 753 1,076 1,488 1,728 
Astronautical/aeronautical... 1,987 2,364 2,519 3,684 3,827 5,005 
WERe co ccccccccccccccccccccce 1,967 2,340 2,480 3,614 3,732 4,884 
UEMERe oc cccccccccccccccccces 24 39 70 9 121 
Chemical eee eeeeee eee eeeeeneeneee 5,603 6,166 7,146 6,992 7,122 6,923 
WER. ccccccccccccccce sccocccce §8609Sge 6,117 7,092 6,895 7,021 6,783 
WOMEN... sc ceecees cccccccce ° 28 49 54 97 101 140 
Civil cccccccccccccccscccccce 4,066 5,157 6,089 5,317 6,396 6,479 
BERe cccccccccccccccccccccce 4,051 5,101 6,003 5,265 6,305 6,316 
Or 15 86 72 91 163 
Electrical/electronics....... 8,284 8,597 10,630 12,696 14,268 12,601 
WERe cccccccccccccececocccece 8,266 8,528 10,493 12,460 13,901 12,236 
WOMEN... 6 ccc ccccccccececees 69 137 236 347 365 
Mechanical. ......ccccceceeess 4,648 5,265 5,370 5,657 6,596 6,711 
WERe cccccccccccccccccccccece 4,629 5,213 5,330 5,603 6,536 6,613 
WOMEN. 6.0 ccccccccccccccees 19 32 40 54 58 98 
Other engineers.......s.ss005 20,462 22,813 25,285 27,199 27,666 30,049 
WERe ccccccccccccccccce cece 20,301 22,518 24,888 26,652 26,870 29,208 
Women...... TTTITTTTTT TTL 161 295 397 547 796 841 


NOTE: Because of rounding, components may not add to totals. 


SOURCE: National Science Foundation, SRS. 
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Table 8-6. Primary work activity for employed doctoral scientists and engineers by field: 1977-87 


Field and primary work activity 1977 1979 1981 1983 1985 1987 
Total scientists and engineers.... 285,055 314,257 76 369,320 400,358 419,118 
RENN cocccceooceooocosoccess 79,995 &,678 101,691 104,511 110,539 135,384 
Beate GERSERMccccccoccocceces 43,551 47,908 , 181 57,137 61,451 63,230 
Applied research.............-- 36,444 3,770 46,510 47,374 49,088 72, 154 
RESET Beccacccocesooseoceces 13, 188 15,009 18,361 20,277 21,976 18,909 
Management of RED..............- 30,783 43,084 32,709 31,418 3%, 938 33,897 
Management other than RED....... 29,913 29,230 27,806 30,395 6% 33,850 
DID cccoceseseesonoeuocesss 90,830 92,262 105, 150 108, 236 111,717 109, 730 
GeumGGSER. coceneecesseeeseseocs 6,149 9,012 12,065 12,746 14,164 13,804 
Sales/professional services 1/.. 15,233 21,126 25,757 29,820 36,496 32,644 
Rprt/stat/comput/activities..... WA be WA NA WA 11,891 
Ey Wecossesceoesouceuesseess 18, 964 19,876 20,417 31,917 35,834 29,009 
Gatek. eetensGeGe. .cuocsesecscoceess 260,005 263,915 286,917 307,775 334,505 351,350 
RONEN ceanenecoesooessssoosse 69,683 74,739 88, 180 89,528 95,556 115,587 
Basic research...........-+++. 41,892 45,953 52,4046 54,038 57,833 59,716 
Applied research.............+. 27,791 28, 786 35,776 35,490 37,723 55,871 
ee 6,49 7,18 8,487 10,514 11,185 9,083 
Management of RED...........++- 22,135 30,565 22,489 20,881 24,003 22,792 
Management other than RED....... 24,003 26,915 22,869 25,440 29,242 29,402 
PERIRETR cocccccccccoccococceces 82,029 82,909 94,416 96,403 99,237 97,938 
ee 4,538 6,415 8,231 8,999 10,459 9,910 
Sales/professional services 1/.. 14,568 20,029 24,271 28,568 3%, 252 32,500 
Rprt/stat/comput/activities..... WA WA mA yA NA 10,527 
GREP Weoccccseecceeeoscenesece 16, 700 17,158 17, 97% 27,442 30,571 23,611 
Physical scientists............. 57,531 60,222 63,110 63,986 67,480 68,647 
RERSEIER. covccecccoccccccceces 22,271 21,135 26,515 25,569 26,253 30,750 
Basic research............+- 12, 168 12,087 13,848 14,049 4,349 13,158 
Applied research............ 10, 103 9,048 12,667 11,520 11,904 17,592 
Development .......cccccccccees 2,543 2,796 3,075 3,484 3,647 3,779 
Management of RED............. 8,464 12,644 8,785 8,793 9,370 8, 184 
Management other than R&D..... 4,718 3,523 3, 165 3,052 3,627 2,750 
Teaching... ....ccccccceccccees 14,726 14,450 15,570 14,652 15,170 15,213 
Consul Ting. ....ccccccccccccces 407 761 1,112 925 1,206 1,390 
Sales/professional services 1/ 1,088 1,205 1,437 1,661 2,026 531 
Rprt/stat/comput/activities... A WA WA ha WA 959 
GREP Ue cccccccccccccccocccce 3,316 3,708 3,451 5,870 6, 181 5,091 
Mathematical scientists......... 14,609 15,250 15,569 16,379 16,758 16,699 
RESOOTCH. . 2. nec cccccccccccees 2,912 3,138 2,969 2,913 3,452 3,838 
Basic research........ss0s. 1,830 2,073 1,761 1,767 2,323 2,835 
Applied research............ 1,082 1,065 1,228 1,146 1,129 1,003 
Development... ....cccccccccces 408 492 395 490 573 161 
Management of RED..........++. 298 443 262 531 357 307 
Management other than R&D..... 1,082 1,281 1,042 965 1,343 1,110 
TEACHING. . 2. ccc cencccccccccces 9,088 8,865 9,5% 9,701 9,445 9,347 
Comsul TING... ..ccccccccccccees 145 369 458 599 473 308 
Sales/professional services 1/ 78 269 300 261 213 22 
Rprt/stat/comput/activities... WA wa WA WA NA 808 
Other 17... .cccccccccccccccces 598 413 527 919 902 798 
Computer specialists............ 5,767 6,684 9, 064 12, 164 14,964 18,571 
RESOOTCH. . occ ccccccccccceees 777 909 1,515 1,508 1,970 3,415 
Basic research.........s05. 283 435 620 615 1,005 1,391 
Applied research............ 696 47% 895 893 965 2,024 
Development... ...ccccccccccccs 1,812 2,131 3,008 3,892 4,106 3,067 
Management of RED.........e05. 808 1,114 1,7% 2,292 
Management other than R&D..... 667 681 890 938 1,128 1,348 
TOOCHING.. 2. ccc cnccccccccccces 1,192 1,094 1,546 2,361 2,828 2,809 
Gans CtARe coccccccccccccesccs 155 301 554 678 914 825 
Sales/professional services 1/ 65 151 217 375 461 3 
Rprt/stat/comput/activities... WA NA wa wa we 3,287 
GUREP Bo ccccccccccccccccccece 364 646 526 1,298 1,823 1,525 
66 
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Table 8-6. - Continued 


Field and primary work activity 1977 1979 1981 1983 1985 1987 
Astronautical/aeronautical...... 1,987 2,34 2,519 3,684 3,827 5,005 
Reweth000008sesseoneesesees 586 733 763 1,065 1,327 
Basic research............-- 104 293 175 273 300 231 
Applied research............ 482 440 588 721 745 1,096 
Development... ....ccceccececes 324 521 314 806 805 1,025 
Management of RED............. 454 574 620 798 931 1,446 
Management other than R&D..... 195 8 218 156 176 224 
Teaching........sseccecseeeees 336 310 38/ 517 335 436 
GaneiSGem, coccccccessecsescss 0 0 40 138 127 207 
Sales/professional services 1/ 23 61 & 79 125 51 
Rprt/stat/comput/activities... nA nA WA WA WA 114 
GREP We cccccccecoceceeesooss 67 79 93 196 283 175 
Ghemianl oseccenesesecnsesseesee 5,603 6,166 7,146 6,992 7,122 6,923 
RN 1,187 1,035 2,125 2,054 1,995 2,503 
Basic research...........++. 199 175 278 374 446 488 
Applied research............ 988 860 1,847 1,680 1,549 2,015 
Development ......cecccccccecss 865 1,122 1,480 914 1, 161 818 
Management of RED............. 1,301 1,809 1,192 1,110 1,214 968 
Management other than R&D..... 903 662 432 587 542 390 
en 713 620 963 1,078 904 1,110 
BenslSGe. coccoccceoccesesess 182 217 387 227 225 195 
Sales/professional services 1/ 147 124 212 185 425 0 
Rprt/stet/comput/activities... WA WA WA WA NA 103 
Ghar Ue ccocccccccccccccccece 305 577 355 837 656 836 
BiePE cccccccccsccccscocccosocccs 4,066 5,157 6,089 5,317 6,3% 6,479 
ReNsNPEMe coccococescesooeceses 565 705 704 580 822 1,234 
Basic research.......s.seee« 55 3% 134 189 298 276 
Applied research...........-. 510 669 570 391 524 958 
Development... ..sscccccccccees 285 252 514 318 530 224 
Management of R&D............. 377 432 4&3 180 470 228 
Management other than R&D..... 710 624 770 598 668 781 
VORERIRDc ccoccccccccccccccccccs 1,470 1,633 2, 164 2,132 2,231 2,369 
CONSULT Ing... ..ccccccccccceees 347 1,073 983 934 788 871 
Sales/professional services 1/ 60 165 233 113 318 8 
Rprt/stat/comput/activities... WA WA WA WA hh 60 
Other 1/...... poccccccccccccce 252 273 278 462 569 704 
Electrical/electronics.......... 8,284 8,597 10,630 12,696 14,248 12,601 
RESSATER: ccccccccccccccccccces 1,418 1,327 1,976 2,455 2,344 2,737 
Basic research........ssees 218 100 273 330 493 494 
Applied research..........+. 1,200 1,227 1,703 2,125 1,851 2,243 
Development... ....cccccccccecs 1,832 1,454 2,429 2,551 2,943 2,966 
Management of RED........6005. 1,631 2,534 2,128 2,817 2,899 2,197 
Management other than R&D..... 959 826 836 1,146 1,273 760 
TOOCHING.. 2. cccccccenccccesees 1,897 1,842 2,313 2,447 3,028 2,153 
Consul TING... ..ccccccccncccces Ba 123 377 380 422 468 
Sales/professional services 1/ 106 186 242 267 423 26 
Rprt/stat/comput/activities... WA NA wa NA WA 226 
GREP Ue ccccccccccocccccccccs 357 305 329 655 916 1,070 
Mechanical... ..ccccccccccccceess 4,648 5,265 5,370 5,657 6,5% 6,711 
RESEAPCH. 2. oe ceccccccecceeces 931 1,219 836 1,214 1,850 
Basic research......seeseees 13% 172 3G 156 376 244 
Applied research..........6. 797 606 875 680 838 1,606 
Development... ..cccccccccccess 598 853 1,015 1,055 1,264 838 
Management of RED........ss00. 826 1,023 660 597 896 697 
Management other than R&D..... 579 392 379 491 529 411 
T@OCHING. . 0. cc cccccccccccceees 1,267 1,582 1,501 1,867 2,025 2,109 
Consul ting. .....seceeeess sccce 164 304 378 342 340 330 
Sales/professional services 1/ 61 178 132 65 113 0 
Rprt/stat/comput/activities... WA WA WA WA NA 88 
GERSP Ue ccccccccccccccccceces 222 75 8 404 213 ¥88 
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Table 8-6. - Continued 


Field and primary work activity 1977 1979 1981 1983 1985 1987 
Gther Gnginseiccccccccccccccecs 20 , 462 22,813 25,285 27,199 27,666 30,049 
ee 5,625 5,361 6,726 8,064 7,563 10, 146 
Basic research............-- 949 1,179 1,573 1,777 1,705 1,781 
Applied research............ 4,676 4,182 5,151 6,287 5,858 365 
Development.......cccceecceses 2,95 3,622 4,122 4,119 4,088 3,955 
Management of RED............- 4,059 6, 147 5,177 5,035 4,525 5,569 
Management other than R&D..... 2,566 1,72 2,302 1,979 2,264 1,882 
a 3,118 3,346 3,406 3,792 3,957 3,615 
I 834 820 1,669 1,726 1,803 1,823 
Sales/professional services 1/ 266 383 583 563 840 59 
Rprt/stat/comput/activities... wa WA WA WA WA 775 
Ge? Weccccccocecceseoes oece 1,061 1,409 1,302 1,921 2,626 2,225 


I ial 


1/ Sales/professional services in 1987 is redefined to only professional services, sales is now 
included with other. 


NOTE: Because of rounding, components may not add to totals. NA = Not Available. 


SOURCE: National Science Foundation, SRS. 


Table 8-7. Types of employers for scientists and engineers employed in science/engineering jobs by field: 1976-86 
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Table B-7. - Continued 


Field and type of employer 1976 1978 
Social scientists...............- 180,500 157,800 
Business and industry.......... 62,300 57,800 
Educational institutions....... 67,800 55,300 
Federal Government............. 15,100 14,900 
State and local government..... 15,200 12,500 
Nonprofit organizations........ 12,500 12,400 
in 00460050006000066600060060 7,600 4,900 
Total GRpineerSecccccccccccccccccce 1,278,300 1,426,900 
Business and industry............ 954 ,600 1,120,000 
Educational institutions......... 37,700 35,800 
Federal Government..........seee- 105 , 900 108 , 800 
State and local government....... 72,000 72,700 
Nonprofit organizations.......... 21,500 19,000 
Pi unednseneenesenenesseseesess 86,600 70,600 
Astronautical/aeronautical....... 55, 700 61,100 
Business and industry.......... 39, °GU 43,900 
Educetional institutions....... 1,800 1,600 
Federal Government............. 11,100 10,700 
State and local government..... 700 900 
Nonprofit organizations........ 700 900 
PePccecccecsocccocecseesececs 1,500 3,100 
GIO oc ccccccoecccececececccces 76,400 81,900 
Business and industry.......... 68,400 72,100 
Educational institutions....... 900 1,800 
Federal Government............. 2,600 2,900 
State and local goverrment..... 1,100 800 
Nonprofit organizations........ 1,100 900 
PeePeccoccccesececeeesecceeese 2,300 3,400 
Cee ccccccccccccesocecccccoeccecs 182,800 205 , 200 
Business and industry.......... 85,100 120,300 
Educational institutions....... 5,300 4,100 
Federal Government............- 21,500 21,000 
State and local government..... 50,000 49,200 
Nonprofit organizations........ 2,000 1,100 
Be ccccceccecccccoscceccecces 18,900 9,500 
Electrical/electronics........... 267,900 327,000 
Business and industry.......... 210,600 261, 300 
Educational institutions....... 10,400 9,100 
Federal Government............. 27,600 29,600 
State and local government..... 4,000 3,800 
Nonprofit organizations........ 3,900 5,800 
GEE c ccccccccccccccocceccecese 11,400 17,400 
Mechanical.......ceececcccccccees 272,800 296 ,500 
Business and industry.......... 227,900 255,000 
Educational institutions....... 8,500 8,300 
Federal Government............. 15,300 15,400 
State and local government..... 3,100 2,800 
Nonprofit organizations........ 6,300 3,000 
GER cccccccccccocceccceccccces 11,700 12,000 
Other engineers........ceeeeeeees 422,700 455,200 
Business and industry.......... 322,700 367,400 
Educational institutions....... 10, 700 10,900 
Federal Government...........+- 27,800 29,200 
State and local government..... 13,000 15,200 
Nonprofit organizations........ 7,400 7,300 
GENE co ccccccccccccccccccccccces 40,800 25,200 
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NOTE: Because of rounding, components may not add to totals. 


SOURCE: National Science Foundation, SRS. 


Table 8-8. Types of employers for doctoral scientists and engineers by field: 1977-87 
Field and type of employer 1977 1979 1981 1983 1985 1987 
Total scientists and engineers... 285,055 314,257 343,956 369,320 400,358 419,118 
Business and industry.......... 71,562 82,858 99,126 113,463 125,767 131,699 
Educational institutions....... 163, 768 174,483 187,011 196,050 211,611 218,697 
Federal Government............- 21,389 23,946 25,124 25,793 26,337 27,532 
State and local government..... 5,308 6,123 6,558 7,717 8,217 9,223 
Nonprofit organizations........ 10,195 12,454 12,601 11,894 13,617 15,464 
Seccadcuccuscescesssonssecoss 12,833 14,393 13,536 14,403 14,809 16,503 
Total scientists.........eeeeee:: 240,005 263,915 286,917 307,775 334,505 351,350 
Business and industry.......... 48,694 56,341 67,338 78,963 87,909 94,552 
Educational institutions....... 147,851 157,409 168,969 175,730 189,914 194,987 
Federal Government...........-- 17,870 20,375 21,321 21,950 22,530 23,926 
State and local government..... 4,924 5,882 6,201 7,33%4 7,855 8,697 
Nonprofit organizations........ 8,644 16,438 10,263 9,973 11,903 13,290 
Pi occasosssdeneenesenseenese 12,022 13,470 12,825 13,825 14,39 15,898 
Physical scientists............ 57,531 60,222 63,110 63,986 67,480 68,647 
Business and industry........ 23,006 24,989 27,409 28,748 30,281 30,741 
Educational institutions..... 27,118 27,300 28,225 27,931 29,700 30,°10 
Federal Government........... 3,945 4,598 4,342 4,307 4,044 4,322 
State and local government... 276 279 358 246 344 448 
Nonprofit organizations...... 2,042 1,985 2,093 1,751 2, 286 2,167 
GePececoccocceesoesoococese 1,144 1,071 683 1,003 825 659 
Mathematical scientists........ 14,609 15,250 15,569 16,379 16,758 16,699 
Business and industry........ 1,312 1,469 1,616 2,027 1,911 1,838 
Educational institutions..... 12,223 12,550 12,719 13,244 13,560 13,674 
Federal Government..........-. ae 817 852 790 853 848 
State and local government... 51 51 2 21 34 26 
Nonprofit organizations...... 261 294 263 211 »93 151 
GePoceccocecccoeeseesoocess 158 69 117 86 107 162 
Computer specialists........... 5,767 6,684 9,064 12, 164 14,964 18,571 
Business and industry........ 3,058 3,669 5,228 6,819 8,351 11,383 
Educational institutions..... 2,128 2,404 3,010 4,031 5,288 5,558 
Federal Government........... 251 336 355 490 692 797 
State and local government... 81 7 152 336 248 258 
Nonprofit organizations...... 159 163 276 345 329 444 
GEER c cccccceccccecesececcess 90 105 43 143 56 131 
Environmental scientists....... 13,001 14,575 15,909 16,467 17,288 17,811 
Business and industry........ 3,103 4,266 4,705 5,154 5,254 5,168 
Educational institutions..... 6,285 6,146 6,741 6,682 7,222 7,483 
Federal Government........... 2,417 2,716 3,075 3,102 3,309 3,363 
State and local government... 506 655 604 819 666 913 
Nonprofit organizations...... 520 614 623 555 678 702 
GENER oc ccccccccccccccccccccece 170 198 161 155 159 182 
Life scientists.......eeeeeeess 70 ,537 78,857 84,912 92,802 101,838 107,378 
Business and industry........ 9,734 11,145 13, 123 16,444 19, 165 20,455 
Educational institutions..... «6,865 51,673 55,762 58,906 63,595 66,415 
Federal Government........... 6,372 7,167 7,225 7,771 7,962 8,709 
State and local government... 1,452 1,551 1,670 1,710 2,166 1,944 
Nonprofit organizations...... 2,401 2,970 3,150 3,258 3,884 4,256 
GEREP. cecccccccccccccccecece 3,713 4,351 3,982 4,713 5,066 5,599 
Psychologists........ seccccccece 33,652 37,848 42,829 46,645 52,182 56,378 
Business and industry........ 5,528 7,077 10,122 13,020 15,530 17,381 
Educational institutions..... 18,512 19,844 21,675 22, 182 24,893 25,369 
Federal Government........... 1,220 1,030 1,211 1,191 1,049 1,388 
State and local government... 1,336 4,680 1,798 2,148 1,916 2,197 
Nonprofit organizations...... 1,272 1,725 1,679 1,773 2,084 2,501 
Other.....ssccees secccccccecee 5, 784 6,440 6,427 6,331 6,710 7,542 
72 


Table B-8. - Continued 


Field and type of employer 1977 1979 1981 1983 1985 1987 
Social scientists.............-. 44,908 50,479 55,524 59,332 63,995 65 , 866 
Business and industry........ 2,953 3,746 5,135 6,751 7,417 7,586 
Educational institutions..... 34,720 37,490 40,837 42,754 45,656 46,178 
Fedoral Government........... 3,061 3,661 4,261 4,299 4,621 4,499 
State and local government... 1,222 1,659 1,700 2,054 2,481 2,911 
Nonprofit organizations...... 1,989 2,687 2,179 2,080 2,349 3,069 
SP ccctecveeessesenseucce< 963 1,236 1,412 1,394 1,471 1,623 
Total engineers........cesceccees 45,050 50,342 57,039 61,545 65,853 67,768 
Business and industry.......... 22 ,868 26,517 31,788 34,500 37,858 37,147 
Educational institutions....... 15,917 17,074 18,042 20,320 21,697 23,710 
Federal Govermment............- 3,519 3,571 3,803 3,843 3,807 3,606 
State and local government..... 384 241 357 383 362 526 
Nonprofit organizations........ 1,551 2,016 2,338 1,921 1,714 2,174 
Dil Victeetenuesseceobescdunnse 811 923 711 578 415 605 
Astronautical/aeronautical..... 1,987 2,364 2,519 3,684 3,827 5,005 
Business and industry........ 799 907 1,127 1,928 2,095 3,177 
Educational institutions..... 561 783 675 865 732 907 
Federal Government....... peee 381 407 425 511 627 550 
State and local government... 0 0 0 1 0 0 
Nonprofit organizations...... 63 134 176 305 271 327 
0 66006666606066060066088 183 133 116 7% 102 44 
Chemical........ aneeneneeeeoeee 5,603 6,166 7,146 6,992 7,122 6,923 
Business and industry........ 4,099 4,540 5,342 4,788 5,097 4,690 
Educational institutions..... 1,180 1,129 1,380 1,722 1,778 1,961 
Federal Government..... seccece 210 260 258 174 183 164 
State and local government... 8 0 23 0 0 0 
Nonprofit organizations...... 96 191 143 202 be 75 
Gee cccccccceccoeososoceeces 10 46 0 106 0 53 
Civil.cces neeecenennesesesecece 4,066 5,157 6,089 5,317 6,396 6,479 
Business and industry........ 1,199 1,822 2,555 1,895 2,426 1,931 
Educational institutions..... 2,211 2,722 2,887 3,138 3,409 3,802 
Federal Government........... 279 249 145 79 295 387 
State and local government... 244 131 192 146 162 262 
Nonprofit organizations...... 13 0 69 16 14 49 
GENE cc cccccccccccecoccccccce 120 233 241 43 90 48 
Electrical/electronics......... 8,284 8,597 10,630 12,696 14,248 12,601 
Business and industry........ 3,915 4,587 6, 187 7,615 8,566 7,600 
Educational institutions..... 3,290 2,930 3,592 3,960 4,672 3,979 
Federal Government........... 719 524 776 756 637 
State and local government... 13 17 60 62 46 35 
Nonprofit organizations...... 320 184 264 218 186 254 
GE cocccececescocececececce 126 60 3 65 22 96 
Mechanical.......ccececcccceces 4,648 5,245 5,370 5,657 6,594 6,711 
Business and industry........ 2,108 2,419 2,645 2,596 3,094 2,641 
Educational institutions..... 2,038 2,235 2,138 2,578 2,973 3,544 
Federal Goverrment........... 319 338 322 353 308 311 
State and local government... 0 1 2 0 0 8 
Nonprofit organizations...... 183 228 263 107 194 179 
GEE o cccccccceccccccecececce 0 24 0 23 25 28 
Other engineers........ eecccces 20,462 22,813 25,285 27,199 27,666 30,049 
Business and industry........ 10,748 12,142 13,932 15,678 16,580 17, 108 
Educational institutions..... 6,637 7,275 7,370 8,057 8,133 9,537 
Federal Government........... 1,710 1,598 2,129 1,950 1,638 1,557 
State and local government... 119 92 80 174 154 221 
Nonprofit organizations...... 876 1,279 1,423 1,073 985 1,290 
GORE . co cccccccceccccccecccece 372 427 351 267 176 336 


NOTE: Because of rounding, components may not add to totals. 


SOURCE: National Science Foundation, SRS. 
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2,214, 100 
2,017,400 


37,100 
117,500 
42,100 


2,440, 100 
2,217,300 
41,300 
132,800 
48,700 


110,500 


268 , 100 
117,200 


2,567,800 
2,299,400 


94 , 800 
117, 100 
56,500 


312,000 
279,500 
6,500 
20,600 
5,400 


168,600 
145, 700 
9,500 
9,200 
4,200 


708 , 300 
625 , 300 
26,000 
46,900 
10,100 


113,400 
107, 100 
1,000 
1,600 
3,700 


458,600 
413,900 
9,500 
20, 100 
15, 100 


275,900 
256, 000 
10, 100 
4,600 
5,200 


531,000 
472,000 
32,300 
14,200 
12,500 


2,718,600 
2,462,500 


44,400 
151,000 
60,700 


119,400 


Table 8-9. - Continued 


et ee ee 


Field and racial/ethnic group 1976 1978 1980 1982 1984 1986 1988 1/ 
ee 77,500 8&4, 200 94,500 107, 700 140, 100 149, 000 148,500 
i cassecnveussbedecenessss 72,200 78,300 86,400 97,700 125, 100 133,900 136, 000 
DEG ccuneebeceewsesouseuces 1,500 300 800 1,000 1,500 2,000 1,700 
OE cccuctcscuueeeusasences 2,400 4,000 5,800 7,300 10,300 10, 100 8,000 
ee nk cctunccensseuscesosees 1,400 1,600 1,500 1,700 3,200 3,000 2,800 
Gellcsscescsescecudouucecesccess 188, 200 211,700 232, 100 258, 200 312,700 346, 300 355,900 
ER cccneseeeesueuseessesees 165, 700 191,300 209, 100 231, 100 275,000 308 , 600 316, 100 
ee ree 1,600 2,700 3,900 3,700 4,800 5,206 6,200 
RU cccarcsadeseeedecwecsese 14,800 14,800 16,000 17,700 23,800 24,500 25,400 
i ccceskccdseceseneeevese 6,100 2,900 3,10 5,700 9,100 8,000 8,200 
Electrical/electronics......... 283 , 000 341,500 383, 100 437,700 500, 700 574,500 640,960 
a eee 262,500 310, 700 346,500 397,200 447,700 512, 100 570,700 
BRaER. ccccccccccccccocccccece 2,900 5,800 8,100 9,700 11,400 11,900 11,000 
BBEERe oc ccccccecceccccccccese ° 13,800 20,200 23,300 23,800 31,100 37,900 44,000 
GEREP cc ccccccccccccececcecccs 3,800 4,800 5,200 7,000 10,500 12,600 15,200 
Rasheniasl .cccccccccecccccecces 276,200 299,00 322,600 357,900 445,600 492,600 497,800 
REED e oc ccceccccceccccccccece 258, 700 280, 200 302,000 332,800 412,100 452,600 455,700 
Bash. ccccccccccccccccccccces 2,400 2,300 2,700 3,800 4,800 6,700 7,100 
BREERe cc ccccccccccescoccccccs 9,700 12,800 13,900 15,600 21,300 24,600 26,300 
Be ov cenccecececsessesssses 5,400 4,000 4,000 5,700 7,400 8,700 8,700 
Other engineers..........s+00+- 490 ,000 540, 100 574,100 605 , 000 717,800 767,200 956, 100 
BEER ccccccccccceoccescceses 457,800 508 , 400 538, 800 563,000 667, 300 709 , 300 877, 100 
BeMRc ccoccesocccceseeccceeses 8,000 8,700 10,400 12,100 13,400 13,900 16,800 
BBEERe coccccccccccocccccccoes 15,800 16,200 18,300 1©, 700 26, 100 29, 100 38 ,000 
GREP co cccccccccccccccccccccce 8,400 6,800 6,600 10,200 11,000 14,900 24,200 


I ee 


1/ 1988 data are model generated rather than survey generated estimates and 
therefore trends (especially short term) should be treated with caution. 


NOTE: Because of rounding, components may not add to toxals. 


SOURCE: National Science Foundation, SRS. 
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Table 8-10. - Continued 
Field and racial/ethnic group 


Table 8-11. Employed doctoral scientists and engineers by field and racial/ethnic groups: 1977-87 


Field and racial/ethnic groups 1977 1979 1981 1983 1985 1987 
Total scientists and engineers..... 285 ,055 314,257 343,953 369,320 400,358 419,118 
PU. censeeuchessdiussencesecaces 258,255 284 , 965 309, 123 328,455 355,125 372,985 
DiGGe.. .caceeusncedetennneeeunnuce 2,709 3,227 4,226 4,948 5,716 6,359 
OREO cccccabieséeaveteeseucusese 16,275 22,912 27,350 29,740 34,533 36,397 
De cccccceunsscnesesseecuecceces 7,816 3,153 3,256 6,177 4,984 3,377 
Total scientists.........cecceceess 260,005 263,915 286,917 307,775 334,505 351,350 
DREGE. .ccceeucensuceoesecsencescs 219,636 243,008 261,912 278,722 302,526 319,091 
DG. cccchanadscensecoessedaesee 2,588 3,125 3,954 4,538 5,203 5,704 
DREN. ciccbedwsdeusdestundceecess 11,229 15,037 18,328 19,259 22,651 23,645 
ee ckcccccdnecsceccnsceeasesses 6,552 2,745 2,723 5,256 4,125 2,910 
Physical scientists.............. 57,531 60,222 63,110 63,986 67,480 68,647 
Dh. scagacunebabedeeueeceunes 51,963 54,618 56,245 56,521 59,598 60,751 
DE .sadeesedusasesesaacesess 543 403 579 690 522 620 
SPs ccccccensncssccdsuecesees 3,441 4,719 5,769 5,684 6,561 6,788 
ee senbeséseusess 1,584 482 517 1,091 799 488 
Mathematical scientists.......... 14,609 15,250 15,569 16,379 16,758 16,699 
DE Dcnececoceesucsocseeceesse 13,218 13,729 13,975 14,531 14,921 14,940 
Blaesk.cccce peesenceesesosouscee 120 144 167 178 166 166 
a Seeseseccoesese 799 1,110 1,155 1,378 1,368 1,482 
Se ccvceccoccsscsososoeucesee 472 267 272 303 111 
Computer specialists............. 5,767 6,684 9,064 12, 164 14,964 18,571 
Dh ccaneeseosdeenseseesseses 5,014 6,059 8,056 11,012 13,064 16,219 
BEG sesooceecses peccecececes ° 15 4 27 43 85 200 
POM, ceoccenesescessesoeescees 613 561 868 944 1,634 1,838 
Pe cecesceceescococcesaceeses 125 60 113 165 181 314 
Environmental scientists......... 13,001 14,575 15,909 16,467 17,288 17,811 
BEERe coccccceccescecoceccecces 12,125 13,813 14,996 15,476 15,774 16,587 
Peete ccccoceoceses eccccccccece 24 65 34 33 98 222 
Pn cccececesecescesooceessoes 572 539 744 770 1,133 943 
GP ccccccscs TTT TTT TTT TTT 280 158 135 188 283 59 
Life scientists..........seeeeees 70,537 78,857 8,912 92,802 101,838 107,378 
Bees cocccccceses peccecceccecce 64,243 71,861 77,089 83,378 92,002 96,955 
BEMRc coccccceccecccoecesoccees 769 883 1,013 1,142 1,419 1,456 
BREEe coccccccececcecoseececoes 3,980 5,417 6,257 6,750 7,412 8,207 
GP cccecoccccscesecscoccoccce 1,545 696 553 1,532 1,005 760 
PENEGN Bc cc ccccccececceccocs 33,652 37,848 42,829 46,645 52, 182 56,378 
TGs coccccccccccscccecosecoee 31,943 36,480 9,825 44,237 49,508 53,655 
ec coccccccescesecececososes 467 594 809 983 1,190 1,266 
BBEERc ccccccccccccccccccccesces 313 412 583 640 756 858 
Other........ ecccccccccccoccocs 929 362 31,612 785 728 599 
Social scientists..........seee0. 44,908 50,479 55,524 59,332 63,995 65 , 866 
White........06- TTTTTTTT TTT TT 41,130 46,448 50,542 53,567 57,659 59,984 
Black......... ecccccccce secccce 650 1,032 1,325 1,469 1,723 1,774 
BBEERe cc ccccccccccccccccccccces 1,511 2,279 2,952 3,093 3,787 3,529 
GENS o ccccccccccccceccceccccces 1,617 720 705 1,203 826 579 
Total engineers........cececccceees 45,050 50,342 57,039 61,545 65,853 67,768 
WEED cccccccccccccccccccccccccs ° 38,619 41,957 47,211 49,733 52,599 53,894 
BeGTRe ccccccccccccccccccccccccccs 121 102 270 410 513 655 
ROUGE Re ccccccccccccccccccccccecece 5,046 7,875 9,022 10,481 11,882 12,752 
GENER c ccccccccocccccccccocecceces 1,264 408 536 921 859 467 
Astronautical/aeronautical....... 1,987 2,364 2,519 3,684 3,827 5,005 
WEED e ccccccccccccccccccccccces 1,793 2,122 2,232 3,128 3,295 4,092 
Black. ......4.. sccccccccococcce 0 2 10 21 27 34 
BBTERc co cccccccccececccccesccees 138 232 269 482 503 869 
DERE o cccccccccccce ccccccccccce 56 8 8 53 2 10 


Table 8-11. - Continued 


Field and racial/ethnic groups 1977 1979 1981 1983 1985 1987 
DEE co cccictsccevseceeuesceses 5,603 6, 166 7,146 6,992 7,122 6,523 
MEO, cuctcadedeceseceseocuteeus 4,674 4,953 5,553 5,384 5,130 4,0% 
SOG cceccucesevdussedecuceses 12 10 37 13 66 12 
RBGEs cccccececeessescosececese 721 1,200 1,554 1,502 1,923 1,814 
SN vccdecscecvsescsecsewence 196 3 2 93 3 49 
SiR accceccesccseuernesabnneess 4,066 5,157 6,089 5,317 6,396 6,479 
PE 6st cnensecdsceueveeweuveee 3,255 3,875 4,785 4,190 5,063 5,182 
DIGG, ceneeghusseseabeseuesccen 5 1 24 24 8&5 23 
DO cascesscuduseseeeeeseaeas 718 1,204 1,226 1,059 1,182 1,254 
GN s06660000s0bs6esccscceeses 88 77 54 44 66 20 
Electrical/electronics........... 8,284 8,597 10,630 12,696 14,248 12,601 
er 7,229 7,252 8,931 10,310 11,386 9,744 
SOO cecéssndunsadensesecseces 45 15 40 75 90 209 
Sicccccnccucuccudesoscdddeut 833 1,272 1,552 2,093 2,553 2,525 
GIN oc cccvedccececcccoocceeses 177 58 107 218 219 123 
ee 4,648 5,265 5,370 5,657 6,5% 6,711 
Pen cccéncuseccecesesceseues 3,793 4,057 4,313 4,382 5,069 5,124 
DOE. ccccecesenceeceoesesecseos 5 22 10 91 81 127 
SRR cnccccdssececeseceeseeces 771 1,165 1,045 1,157 1,354 1,412 
BRE oo cbesecscccseocesecsseees 79 1 2 27 90 48 
Other engineers.............---- 20,462 22,813 25,285 27,199 27 ,666 30,049 
BOD, once0sesnseceeceetceuess 17,875 19,698 21,397 22,339 22,656 24,764 
DUE, 2606606keenbseeesesesnees 54 52 149 186 164 190 
0 re 1,865 <,802 3,376 4,188 4,367 4,878 
GP ce cccccecccoeccecooccoscess 668 261 363 486 479 217 


ttt el 


NOTE: Because of rounding, components may not add to totals. 


SOURCE: National Science Foundation, SRS. 


Table 8-12. Employment status of Hispanic 1/ scientists and engineers by field: 1982-88 /2 
Total employed Employed in science/engineering jobs 
Field 1982 1984 1986 1988 2/ 1982 1984 1986 1988 2/ 
Total scientists and engineers..... 70,000 86,600 93,400 95,900 58,400 69,500 74,900 WA 
Vetal estentietS.cccccccccccccccess 28,100 38,800 46,100 43,800 20,300 26,400 31,200 NA 
Physical scientists.............- 3,600 4,300 4,800 5,200 3,000 3,900 4,600 na 
Mathematical scientists.......... 1,400 2,700 3,100 3,900 1,300 2,600 2,600 NA 
Computer specialists............. 4,600 8,200 9,300 8,700 3,300 5,400 6,100 WA 
Environmental scientists......... 1,400 1,800 1,800 2,100 1,300 1,800 1,600 NA 
Life scientists..... seececesceess 6,700 7,300 9,900 10,100 5,200 5,700 7,100 NA 
ReetasisGicccocccccccoccoseces 2,300 4,200 5,900 4,700 1,200 1,300 2,700 wh 
Social scientists.........ceceees 8,000 10,200 11,400 9,000 5,000 5,600 6,600 NA 
Datel quplessiOccoccccccccccececcce 41,900 47,800 47,200 52,100 38,000 43,100 43,700 NA 
Astronautical/aeronautical....... 1,600 1,300 1,500 1,400 1,300 1,000 1,400 NA 
Greta cocecoccocececeesoeccesce 3,000 2,900 2,700 2,600 2,500 2,800 2,500 NA 
BinGhcceecceccosoce pecccecccecccs 8,000 8, 100 7,300 7,100 7,600 7,500 7,100 WA 
Electrical/electronics........... 9,000 11,300 12,200 13,600 8,600 10,200 11,400 NA 
0 ee 2,700 3,400 2,500 3,400 2,300 2,800 2,300 NA 
PERRGERES. ccccceccoccesecesesoocss 300 100 400 800 300 100 400 NA 
PRSROIER ccccccccceceoeecccccces 7,000 9,200 9,000 8,500 6,200 7,700 7,900 NA 
BEER, ccccccoescoesoeccoscoccece 100 100 100 200 100 100 100 NA 
BBtSE ccccccceccccccccccececcese 200 100 100 100 200 100 100 wh 
ee 900 1,000 700 800 800 1,000 700 NA 
Other engineers...........++++e++- 9,200 10,400 10,700 13,600 8,000 9,900 9,900 wk 


1/ Data includes menwers of all racial groups. 

2/ 1988 data are model generated rather than survey generated estimates and 
therefore trends (especially short term) should be treated with caution. 

NOTE: Because of rounding, components may not add to totals. WA = Not Available. 


SOURCE: National Science Foundation, SRS. 


Table 6-13. Employment status of Hispanic 1/ doctoral scientists and engineers by field: 1981-87 


Total employed Employed in science/engineering 

Field 1981 1983 1985 1987 1981 1983 1985 1987 
Total scientists and engineers... 4,847 5,428 5,897 6,969 WA 4,689 5,386 WA 
Gebel SReRneISGRs ccccccccecscocse 4,057 4,466 5,115 5,865 WA 3,968 4,740 nA 
Physical scientists............ 854 b& 43 1,027 WA 760 922 WA 
Mathematical scientists........ 213 198 264 266 WA 192 264 NA 
Computer specialists........... 115 232 226 329 WA 232 226 WA 
Environmental scientists....... 173 208 250 287 WA 19% 224 WA 
Life scientists.............++. 1,261 1,267 1,382 1,562 WA 861,177) «611,345 WA 
Psychologists..... occcccccccoce 630 703 976 1,016 NA 612 871 WA 
Social scientists.............- 831 976 1,076 1,378 NA 801 888 WA 
Total engineers. ......cceeecceces 790 962 762 «1,084 NA 721 646 WA 
Astroneutical/seronautical..... 6 3 18 22 WA 3 18 NA 
Chemical.........+.- secccecces 24 1% 68 102 WA 108 65 WA 
0 ee see e © . 103 72 80 112 wb 72 80 WA 
Electrical/electronics......... 83 216 172 117 we 118 153 wE 
RBSP ERIS c cocccccecceccccesoses 187 170 65 110 NA 167 63 NA 
RTO coccccocececececcscse 33 78 62 69 NA 78 62 NA 
BUBLSEP ccccccccccscoccceccecoce 8 + 17 19 aE 7 17 WA 
Systems design engineers....... 111 149 163 206 NA 47 51 NA 
Other engineers..........++. oe 235 151 137 327 NA 119 137 NA 


1/ Date includes members of all racial groups. 
WOTE: Because of rounding, components may not edd to totels. WA = Not Available. 
SOURCE: National Science Foundation, SRS. 
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Table B-14. - Continued 


Labor force Science/engineering Science/engineering Science/engineering 

participation Unemployment employment underemp|oyment underuti lization 

rate rate rate rate rate 

Field and racial/ethnic group Total Male Female Total Male Female Total Male Female Total Male Female Total Male Female 
PP POS CSO S OS SS OSES O DOSES SSS ESOS SSO SSS OSSSS OOS SO® PETEENE oo oo ce coccccccoces | coccccrccccccoocccososcccose 

Other engineers.......ccccccecees 98.3 98.4 96.4 0.7 0.6 0.8 92.7 92.6 95.0 0.8 0.8 1.5 1.5 1.4 2.4 
BM coccccecesescosoooseseses 98.2 98.3 96.0 0.6 0.5 0.9 92.4 92.4 94.2 0.8 0.8 1.8 1.4 1.3 2.7 
Dn cccccceoosescoseoeeooeses 99.2 99.0 100.0 0.4 0.5 3/ 93.7 92.3 100.0 0.9 1.1 3/ 1.3 1.6 3/ 
GREER. cocccecececocecoosesecess 99.2 99.3 98.2 0.7 0.6 1.2 96.5 96.3 98.7 0.8 0.9 x 1.5 1.5 1.2 
Native American........seseeees 100.0 100.0 100.0 1.6 1.7 3/ 94.4 95.4 72.9 / / 3/ 1.6 1.7 3/ 
HISPANIC 2/....cccccccccccccces 99.1 99.5 95.8 0.0 0.0 3/ 92.3 91.4 100.0 1.6 1.7 3/ 1.6 1.8 3/ 


clusive and total 


& 
- 
< 
x 


1/ Detail will not average to total because racial and ethnic categories are not mut 
employed includes other and no report. 

2/ Includes members of all racial groups. 

3/ Too few cases to estimate. 


SOURCE: National Science Foundation, SRS. 


Table 6-15. Average monthly salary offers to bachelor’s-degree candidates in selected fields: 1977/78 - 1988/89 


Curriculum 1977/78 1978/79 1979/80 1980/31 1981/82 1982/83 1983/84 1984/85 1985/86 1986/87 1987/88 1988/89 
Busimess.......-.e+-- NA $1,153 $1,250 $1,380 $1,503 $1,518 $1,583 $1,655 $1,725 $1,778 $1,926 $2,033 
Humanities............ 871 983 1,074 1,204 1,283 1,380 1,477 1,461 1,608 1,688 1,655 1,778 
Social sciences....... 930 1,020 1,131 246 1,391 1,432 1,537 1,615 1,762 1,894 1,942 1,983 
Engineering: 
GChemleel .ccceccvccce 1,513 1,642 1,801 2,030 2,256 2,228 2,285 2,369 2,438 2,487 2,584 2,746 
Deiescescecovooees 1,288 1,402 1,554 1,775 1,925 1,869 1,897 1,969 2,011 2,037 2,119 2,228 
Electrical.......... 1,367 1,520 1,690 1,882 2,064 2,128 2,277 2,283 2,364 2,410 2,474 2,555 
Mechanical.......... 1,404 1,536 1,703 1,908 2,098 2,096 2,19u 2,259 2,322 2,359 2,451 2,545 
Petroleum........... 1,653 1,793 1,987 2,221 2,539 2,568 2,464 2,583 2,750 2,568 2,672 2,749 
Agricultural sciences. 965 1,046 1,192 1,287 1,391 1,375 1,418 1,474 1,597 1,649 1,686 1,808 
Biological sciences... 1,036 1,017 1,159 1,268 1,375 1,419 1,402 1,433 1,589 1,818 1,754 1,750 
Chemistry...........-- 1,191 1,332 1,459 1,637 1,751 1,712 1,756 1,897 1,948 2,131 2,192 2,225 
Computer sciences..... 1,266 1,461 1,558 1,726 1,908 1,941 2,046 2,082 2,216 2,197 2,276 2,353 
Mathematics........... 1,185 1,324 1,475 1,624 1,777 1,799 1,950 2,047 2,037 2,162 2,237 2,232 
SOURCE: CPS Salary Survey, Formal Report (Bethlehem, Pa.: College Placement Council), annual series 
Table 8-16. WNuxver of job offers to bachelor’s-degree candidates in selected fields: 1977/78 - 1988/89 
Curriculum 1977/78 1978/79 1979/80 1980/81 1981/82 1962/83 1983/84 1984/85 1985/86 1986/87 1987/88 1968/89 
BusSimesS.......sseeees WA 16,229 15,432 14,011 14,139 10,347 12,385 12,219 10,951 9,642 9,699 9,192 
Humanities..........s. 1,010 658 581 675 651 715 760 660 854 288 300 
Social sciences....... 2,008 1,967 1,783 1,629 1,517 1,387 1,748 1,820 1,540 1,441 1,226 2,635 
Engineering: 
Chemical........e+.- 5,293 6,310 7,029 7,428 3,986 1,156 2,096 2,263 1,422 1,070 1,139 1,760 
Civil... cccccccccees 3,529 4,424 4,181 4,416 2,326 892 1, 164 1,383 1,299 817 894 1,085 
Electrical.......... 8,599 10,742 11,120 10,768 9,976 8,285 10,330 10,969 6,963 4,527 3,920 3,279 
Mechanical.......... 8,082 10,030 10,637 10,673 7,338 3,883 4,959 5,815 3,552 2,460 2,466 3,037 
Petroleum. .......... 663 717 762 1,445 1,090 307 415 422 333 60 154 117 
Agricultural sciences. 657 257 551 490 469 297 339 246 161 124 135 162 
Biological sciences... 313 244 222 215 169 149 120 145 73 73 74 69 
Chemistry........seee. 340 379 427 409 262 147 193 169 149 36 67 133 
Computer sciences..... 1,803 2,268 2,569 2,876 3,227 2,572 3,773 3,796 2,644 1,894 1,389 1,702 
Mathematics........... 679 756 823 729 708 517 533 565 413 352 304 245 


SOURCE: CPS Salary Survey, Formal Report (Bethlehem, Pa.: College Placement Council), annual series 


Table B-17. High technology recruitment: 1961-89 


(1961 = 100) 


1961 wccccceccccesccvesscccsces 100 
1962 wncccccccccesecsesscsesecs 120 
1963 wcccccccccesssesesscccsces 98 
1964 wnccccccccccecccsscccccsces 88 
1965 wccccccceseccccsccsccceccs 132 


1966 w.cccececccesccecesscccsces 159 
1967 wccccccesecccccssescccces 124 
1968 wcccccenvesececsesscscces 98 
1969 wcccscceseccsesesesescccs 86 
1970 wcccecvcescccccesescccece 60 


L971 wccccccestssccsseesescece 44 
1972 wccsveccscesccesesceseses 63 
1973 wccccscccecsecseresessces 97 
1974 wcccccvesecccesesecescese 101 
1975 wcccccccssceressceccccces 69 


1976 wccesecccsesccsscesccscccs 88 
1977 wsccccccsvcesesesesescces 115 
I9TB wccccccvesevccsssescsecsese 140 
1979 wcccccccvesccssesesessese 145 
19BO wccccccvcccesesesesccscces 139 


1981 wcccccceecccssssesesecess 136 
1982 wcccecveeceveveseessescese 104 
1983 eeeeseeeeeeeeeeeeeeeeeeeenee 102 
1984 eeeeseeeeeeeneeeeeeeeeeeeeee 134 
1985 wcccccceccvceseseesicseses 113 


1986 wcccccceceesesseseseessss 109 
1987 wcccccccccceseseseseseess 117 
19BB wcccccceeeessseseseessess 113 
1989 A/nccceccecceveessseseces 103 


1/ Second quarter data. 


SOURCE: National Science Foundation, SRS, and Deutsch, 
Shea, and Evans, High Technology Recruitment Index Year 
End Review and Forecast, (New York, 1983), and unpublished 
data 


Table 8-18. Total and scientist/engineer employment by industry: 1980, 1988,and projected to 2000 


Total private: 


624 

All science/engineer ing. ......cccccccess 1,366 1,858 305 
EMgimeers. ...cccccccccccccccccccsecees 992 1,275 535 
Aeronautical /estroneutical.......... 27 65 88 
Chemical .....cccccccccccccccccececes 45 45 48 
SOwEb ce ccccccccccosocococococcocosccs 79 101 106 
Electrical/electronics.........s<«s. 273 413 532 
Induustrial......ccccceess ecccecooees 133 125 152 
251 

360 

770 

35 

102 

117 

32 

484 


ALL occupations... ...ccccccccccccccceees 65,812 77, 102 78, 
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Mechanical .......s«eceses eeeeenre eeeene 198 208 


Mathematical... .....ccccccccccccceces 45 81 
Pbpb teal « ccccccccccccccccccccccccccs 108 121 
BaBtSl . ccccccccccccccccccccoccccccces 26 27 
Computer specialists... .....sccceseees 175 321 
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All science/engineering.....cccccccecees 852 
ENQGIM@OTS.. cc cccceccccccceccesccceees 686 829 980 1,066 1,142 
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Aeroneutical/astroneutical.......... 
ST « oancoeseeeeeeoeeeeeeeeeeeee 
eer TTT TTT TTT TTT 3 17 16 18 
Electrical/electronics........sseees 168 250 306 334 359 
TGuStrial...ccccccccccccccccececees 123 109 131 143 
Mechanical .....ccccccccccccccccceces 137 143 172 187 201 
Other 2/...ccccccccccccccccccccccees 176 218 262 262 280 
SCIONTISTS.... cc ccccccccccccccccccccees 167 225 240 259 276 
LEG@c ccccccccccccccccccccccccccccese 1 20 20 21 22 
Mathematical... ..ccccccccccccccceees 13 17 18 19 22 
PhyBiCal...ccccccccccccccccccccceees 86 80 71 75 78 
OTT TT TTT TT TTT TTT 1 1 2 3 3 
Computer specialists......ccsccccceees 56 106 130 141 151 


Durable goods: 
All OCCUPET IONS... cc cccccccccccecesecees 12, 187 11,437 10,686 11,643 12,547 -0.8 
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ALL science/engineering......ccccccccces 580 797 

EMGIM@OTS. 2. cc cccccccccccccescccsecees 515 683 
Aeroneutical/astroneutical.......... 23 7 76 8&3 87 
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Chemical ...ccccccccccccccccccccecees 6 
TTT TT TTT TT TTT TTT TT TT 5 
Electrical/electronics.......scceees 154 
Trust rial...ccscccccccccccccccecees 107 ge 112 123 133 
Mechanical.....ccccccccccccccccceees 102 1146 140 153 165 
GEEP We ccccccceceecoecceeceooeccces 118 167 192 210 226 
SCIENTISTS... ccccccccccccccccccececees 
CTT TT TTT TTT TTT TT TTT TTT Ty 1 4 4 4 4 
Mathematical .....ccccccccccccccccces 10 16 17 18 20 
PhyBical....cccccccccccccecccccecece 17 14 14 15 
BERET coccccceeooeooeeseeeeeeoooeees 1 1 1 1 1 
Computer specialists.......ccccccccees 36 80 9 109 117 
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Table 8-18. - Continued 
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Computer specialists......... cccccccee 
Mining: 


621 -4.3 -1.6 
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ALL science/engineering.......cseeececes 
Aeronautical/astronautical.......... 
CHVTE cccccccccccccccceccccccccccccce 
Electrical/electronics......... cccce 
Imdustrial....cccccccccccccccccccees 

Scientists..... WTTTITITITTTTTT TTT TTT Ty 
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All OCCUPATIONS... cc cccccceneccccecceees 4,346 5,125 4, 


ALL science/engineering........ccceceees 53 
ENMQiM@OrS... cc cccccccccccccccecccccees 52 
Aeronautical /astroneutical.......... 0 
SOE Ec ccccccccccccccccccccccccccccce 18 
Electrical/electronics........seees 7 
TMGUStrial...ccccccccccccccccccecces 0 
MeCHONICAL. 0 cc rccccccccceescsececees 10 
Other MT oocoeacoeceoeeeecceeoooeoces 17 
SCIONTISTS... cee sreccccccccccceccceees 1 
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Table 8-18. - Continued 


Number of Jobs Annual rate of change 
Projected 2000 
Industry 1980 1988 Low Mid High 1980-88 1988-2000 1/ 
coccococoocoososose (Thousands) <--------------------  --- (Percent) --- 
Services-producing: 
ALL occupations......ccccccceccccccceces 40,154 51,852 55,212 58,496 61,944 3.2 1.0 
All science/engineering........... ecccee 514 BOs +, 085 1,158 1,230 5.8 3.1 
Engineers... ...cccccceccecess seecesees 306 445 555 593 4.8 2.4 
Aeronautical/astroneutical......... . re 9 12 12 13 10.1 2.8 
Chemical.........+«. seccooecoooses - 12 9 11 11 12 -2.9 1.6 
Givehccceces senecesoooooooocesocess . 54 Bb 90 96 103 5.7 1.1 
Electrical/electronics.......s.sse0- 105 163 226 2461 257 5.7 3.3 
SeenOPE . coccccccccocccceososeoese 10 16 20 22 3 6.3 2.5 
Mechanical....... pececeoesosesss seco 61 65 78 & 89 0.8 2.2 
Other 2/....... pecceesoseee peccese - 61 100 118 126 1% 6.3 2.0 
Scientists...... eeecececesooes ecccecces 207 359 530 565 599 7.1 3.9 
£66e. cece ceccccoccccosoosoeoeeses 8 14 15 16 17 7.3 1.4 
Mathematical.......... socccoococecce 32 6% & 89 9 8.8 2.8 
Physical ......cccccceccccnes escceces 3 41 46 50 52 7.9 1.6 
Septal .cccccccccccccccecocccoccoccce 3 3 30 32 3e 0.0 2.1 
Computer specialists...... cececceccese 119 215 354 377 401 7.6 4.8 
Communications/transportation/utilities: 
All occupations........++. seocecocooece . 5,146 5,548 5,213 5,548 5,904 0.9 0.0 
ALL science/engineering.......-eeeeeees . 9 112 124 132 140 2.1 1.4 
ENGIMCETS.. cc cccccccccccceccccceseces 82 79 8&3 es 93 -0.4 0.9 
Aeronautical /astronautical.......... 1 1 1 1 1 -7.6 1.5 
Chemical........s«00. pecoccece peccecece 1 1 1 1 1 1.0 1.2 
Civil ccccccccccce TTT TTT TTT TT Ty 5 7 6 7 7 4.4 -0.9 
Electrical/electronics.......ceeeees 43 39 ba 46 49 -1.1 1.4 
Industrial.....ccccccccccees eeccecee 4 5 5 5 6 0.9 0.9 
Mechanical.......scccccccccccsecees ° 7 6 6 6 6 -3.0 0.5 
GUREP Bf cccccccccccccccescccccceccs 20 21 21 22 24 0.4 0.5 
Scientists....... eccccceccoce PTTTT TTT 13 32 41 ba 46 12.2 2.6 
LEG@cccccccccccccccesccccccccccoccce 0 1 1 1 1 x 2.2 
Mathematical.......... eeccccecocecece 1 2 2 2 2 8.3 -0.4 
Physical... ..ccccccccccccccceees eccece 0 2 2 2 2 3/ -0.7 
Gastal .cccccccccccccccccce TTT TTT oe 0 2 2 2 2 3/ 1.9 
Computer specialists.......... ccccecece ° 11 6 35 37 39 10.7 3.1 
Trade: 
ALL OCCUPATIONS... ...cceccccccccceeeeees 20,310 25,138 25,911 27,551 29,201 2.7 0.8 
ALL science/engineering......cceccceeees 66 77 105 1144 122 1.9 3.3 
ENGIMCOTS. 2. cc cccccccccceeeccceesseees 40 41 55 59 63 0.4 3.0 
Aeroneutical/astronautical.......... 0 0 0 0 0 x / 
Chemical... ..ccccccccccccccccccesees 3 1 1 1 1 -10.8 1.9 
Chybl cccccccccccccccccccccccccccocs 0 0 0 0 0 x M 
Electrical/electronics.......seeeees 16 16 22 23 2 -0.2 3.3 
INGUStrial....ccccccccccccccccceeees 0 0 0 0 0 x Ry 
Mechanical .......ccccccccccccccceeee 18 12 16 17 18 -4.7 2.8 
Other 2/......66. seccccee eecccece eee 3 12 16 17 18 17.3 2.8 
Scientists..... PTTTITITTTT TTT TTT TTT TT 26 % 51 55 59 4.0 3.6 
LEGOcccccccccccs seccece secccccceccoce 0 2 2 2 3 / 1.6 
Mathematical... ....scccccccccccceees 0 0 0 0 0 u/ / 
PhySiCOL....ccccccccccccccccseceeees 1 3 3 3 3 16.8 1.3 
Social........ PTTTTTTTT TTT TTT TTT ee 0 0 0 1 1 / M 
Computer specialists........sesesceees 25 32 46 49 5? 2.9 3.8 


Table 8-18. - Continued 


i ae ee eee ee ee ee 


Industry 1980 1988 Low Mid High 1980-88 


eee ne ee ne ee ee eee eee ee ee se se | 


Financial services: 
ALL occupations... ...ccccccccccccccees.s 5,160 6,676 7,461 7,864 8,339 3.3 
All science/engineering.......cccccccees 185 11.3 
EMQGIMCOrS.....ccccccccccccccccccceseses 
Aeronautical/astroneutical.......... 
Civil eeeeeee eeeeeeeeeeeeeeeeertreeeees 
Electrical/electronics........sce««s 
eT 
SCIONTISTS.... cc ccccccccccccccccececess 


Diinne000000000000eeeeseeees eeeee 


Mathematical... ...cccccccccccccccees 
Physical eeeeeeeee eeeeeeeeeeeeeeeeee . 


999900000000000000000000000008 


Computer specialists..... ccccccce eccece 
Rusiness & related services: 
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All OCCUPBT IONS... ccccccccccceccecceces 


All science/engineering.......cccccccess 
EMQIM@OTS.. 2 cc cccccccccccccccccccccees 
Aeroneutical/aestroneutical.......... 
Pt .2.000006606000000000000000CC 
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IGUSTIOl.. ccc ccccccccccccccccecess 
SCIONTISTS.. 0... cccccccccccccccccccceees 
Mathematical .....ccccccccccccccccees 
PhySical ....cccccccccccccccccesecees 


BEBIGT c coccccceeeecooocceeooceccceces 


Computer specialists... ...cccccccccees 


1/ As projected in the mid scenerio. 

2/ The “other” engineering category includes a mmber of smeiler fields which ere combined in thi 
to spece limitetions. Wone of these fields individually eccounts for sore than about 5 
engineering jobs. 

3/ Base rumber is 0 or too small to estimete. 
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WOTE: Because of rounding, detail may not edd to totels. Percentages ere caiculated from uwnrounded data. 
Macroeconomic assumptions for the low, mid and high scenarios ere described in appendix table A-5. 


The standard industriel classification mumbers ere: 


Goods - produc ing 
Durable Goods... .cccccccccccccccccccccccecscsceckeyed, se ae 
Nondurable QOOKS . oc ccc sccccccccccccccccccceceesdO° 2s, 20°31 
Se | oe |) 
COMSTPUCTION. «cc cccccccccccccccccccececcsceceeste* te 

Services-producing 
Communications/transportetion/utilities.........40-49 
eT, ll 
Financial Services... ..cccccccccccccccccccccces OO°67 
Business and related services. ......ccccsseeeees?0°79,81,83,89 


SOURCE: Wational Science Foundation, SRS. 


Table 8-19. Bac',selor’s and first-professional degrees awarded by field: 1969-88 


ial 


SLO LSS OSSSOSPOS OHS OSSSOSSOIOO DOP OOP SODIDDDIDIDID IPOD DOPOD LIDS POLO DODO SOS OS 2 Totai 
Total Physical Mathematical Life Social other 
Year Fields Total sciences 1/ Engineering sciences 2/ sciences sciences 3/ fields 4/ 
GED ccccccece 394 , 889 120,937 16,057 37,808 11,437 24,141 31,494 273,952 
Ge eee seecce 401, 784 121,660 15,500 35,866 13,127 23,900 33,267 280, 124 
EEE eccce. coe 420,485 127,469 15, 8% %,735 14,610 25,200 37,030 293,016 
Ge eeccocoove 450,592 135, 964 16,276 33,458 16,128 27,801 42,308 314,628 
1966 ......--- 502, 104 153,361 17,527 35,226 18,677 31,611 50,320 348, 743 
GP cocccecse 538,930 164,936 17,916 3%, 795 19,668 34,842 55,715 373,994 
GED cccccecee 555,613 173,471 17, 186 35,815 20, 182 36, 864 63,424 382,142 
Gy ecccecces 594 , 862 187,849 17,7% 36, 188 21,530 39,408 72,929 407,013 
1968 ....2200- 671,591 212,174 19,442 37,614 24 , 084 43,260 87,774 459,417 
1969 .....200. 769 ,683 244,519 21,5¥1 41,553 28, 263 48,713 104,399 525, 164 
TEED ccccecces 833,322 264,122 21,551 44,772 29,089 52,129 116,561 569, 200 
UE cocccecce 884 386 271,176 21,549 45,387 27,306 51,461 125,473 613,210 
GEE cccccecee 937,68 261,228 20 ,887 46,003 27,250 53,484 133,604 656, 656 
WEED ccccceces 960,707 295 , 391 20, 809 46,989 27,528 59,486 140,579 685 ,316 
W97TSE 2. nnccees 1,008,654 305 , 062 21,287 43,530 26,570 68,226 145,449 703,592 
GOED cccccccece 987 ,922 294,920 20 ,896 40,065 23,385 72,710 137,864 693,002 
GEE cccccccce 997 ,504 292,174 21,559 39,114 21,749 77,301 132,451 765 ,330 
W77 .nnnnnues 993 ,008 288,543 22,518 41,581 20,729 78,472 125,143 704 , 465 
VOTES ...neeees 997,165 288 , 167 23,175 47,411 19,925 77,138 120,518 708 , 998 
W979 2. ncncees 1,000,562 288 ,625 23,363 53,720 20,670 75,085 115, 787 711,937 
1980 ....cenes 1,010,777 291,983 23,661 59,260 22,686 71,617 114,779 718,794 
1981 ...... eee 1,019,266 294 , 867 24,175 64,068 26,406 68 ,086 112, 132 724,379 
1982 ...ceeees 1,036,597 302,118 24,372 67,791 32, 139 65,041 112,775 734,479 
W9BS ...cceees 1,054,262 307,225 23,497 72,954 37,235 63,237 110, 302 747,017 
19BS 2... cnees - 1,061,265 314,666 23,759 76,531 45,777 59,613 108 , 986 746,579 
19BS ...cenues 1,066,439 321,739 23 847 77,871 54,388 57,812 107,821 744,700 
1986 .......+. 1,076,785 323,950 21,862 77,061 58,583 56,465 109,979 750,835 
19B7 ....eeees 1,075,149 318, 942 20,155 74,705 56,553 56,215 111,314 756,207 
19BB ....s00e- 1,076,448 308 , 760 17,817 70,406 51,018 54,280 115,239 767,688 
As @ percent of fields 
1960 ...... eee 100.0 30.6 4.1 9.6 2.9 6.1 8.0 69.4 
1961 ....ceees 100.0 30.3 3.9 8.9 3.3 5.9 8.3 69.7 
1962 2.260000. 100.0 30.3 3.8 8.3 3.5 6.0 8.8 69.7 
1963 ...ceeeee 100.0 30.2 3.6 7.4 3.6 6.2 9.4 69.8 
V9GS 2. cnsnes 100.0 30.5 3.5 7.0 3.7 6.3 10.0 69.5 
W9BS ...ceenee 100.0 30.6 3.3 6.8 3.6 6.5 10.3 69.4 
1966 2. cenees 100.0 31.2 3.1 6.4 3.6 6.6 11.4 63.8 
W967 ..cceeees 100.0 31.6 3.0 6.1 3.6 6.6 12.3 68.4 
W96B 2... cecues 100.0 31.6 2.9 5.6 3.6 6.4 13.1 68.4 
hs 100.0 31.8 2.8 5.4 3.7 é.3 13.6 68.2 
VOTO ..ncccees 100.0 31.7 2.6 5.4 3.5 6.3 14.0 68.3 
W971 on ncenes 100.0 30.7 2.4 5.1 3.1 5.8 14.2 69.3 
WG72 .nccnnues 100.0 30.0 2.2 4.9 2.9 5.7 14.2 70.0 
TOTS 2005. eee 400.0 30.1 2.1 4.8 2.8 6.1 14.3 69.9 
VOTH on cccnes 100.0 30.2 2.1 4.3 2.6 6.8 14.4 69.8 
VWOTS .nncceees 100.0 29.9 2.1 4.1 2.4 7.4 14.0 70.1 
W976 on ncceees 100.0 29.3 2.2 3.9 2.2 7.7 13.3 70.7 
WTT .nccucees 100.0 29.1 2.3 4.2 2.1 7.9 12.6 70.9 
VOTE on ccecees 100.0 28.9 2.3 4.8 2.0 7.7 12.1 71.1 
hl. 100.0 28.8 2.3 5.4 2.1 7.5 11.6 71.2 
19BO 2. cnnuees 100.0 28.9 2.3 $.9 2.2 7.1 11.4 71.1 
19BT on ccccees 100.0 28.9 2.4 6.3 2.6 6.7 11.0 71.1 
V9B2 nn ccecees 100.0 29.1 2.4 6.5 3.1 6.3 10.9 70.9 
V9BS 2. ccncees 100.0 29.1 2.2 6.9 3.5 6.0 10.5 70.9 
W9BR nn ccccees 100.0 29.7 2.2 7.2 4.3 5.6 10.3 70.3 
W9BS 2. cnccues 100.0 30.2 2.2 7.3 5.1 5.4 10.1 69.8 
W9BS 2. cnncues 100.0 30.1 2.0 7.2 5.5 5.3 10.2 69.9 
| 100.0 29.7 1.9 6.9 5.3 5.2 10.4 70.3 
V9BB 2. ccccees 100.0 28.7 1.7 6.5 4.7 5.0 W.7 71.3 


eee e eee eee eee ee eee eee eee eee er eee eee e eee eee eee eeee eee eee eeeee eee eeeeeeeee eee eee ee eee eee ertr eee eer ee eee ee eee eee eee eee eee eee eee ee 


1/ Including earth and environmental sciences. 

2/ Including statistics and computer speciaities. 

3/ Excluding history end including psychology. 

4/ Includng first-professionai degrees such es 4.0., 0.0.S., 0.V.M., and J.D. degrees. 


WOTE: Because of rounding, components may not add to totals. 
SOURCE: Wationel Science Foundation, SRS; Netionel Center for Education Stetistics, Department of Education 


Table 8-20. Master’s degrees awarded by field: 1960-88 


COPS SS SSS eeeeeseere SSeS See ee SSO SSOSOSOMSSOSSSOOS OS SSSOSSSSSOSSSSSSSOSSSSES ESS Total 
Total Physical Mathematical Life Social other 
Year Fields Total sciences 1/ Engineering sciences 2/ sciences sciences 3/ fields 4/ 
1960 ........-- 74,497 20,012 3,387 7,159 1,765 3,751 3,950 54,485 
1961 ...cceeee 78,269 22,786 3,799 8,178 2,238 4,085 4,486 55,483 
1962 .....200- 84,889 25, 146 3,929 8,909 2,680 4,672 4,956 59,743 
1963 .....00-- 91,418 27,367 4,132 9,635 3,323 4,718 5,559 64,051 
1964 ......20- 101, 122 30,271 4,567 10,827 3,603 5,357 5,917 70,851 
1965 ........- 112,195 33,835 4,918 12,056 4,294 5,978 6,589 78 , 360 
1966 ......24. 140,772 38,083 4,992 13,678 5,010 6,666 7,737 102,689 
1967 .....200- 157,892 41,800 5,412 13,885 5,733 7,465 9,305 116,092 
1968 ......00- 177,150 45,425 5,508 15, 188 6,081 8,315 10,333 131,725 
1969 ...cceeee 194,414 48,425 5,911 15,243 6,735 8,809 11,727 145 , 989 
1970 ....ceeee 209 , 387 49,318 5,948 15,597 7,107 8,590 12,076 160 , 069 
TPF cccceecces 231,486 50,624 6,386 16,347 6,789 8,320 12, 782 180 , 862 
1972 ..cccceee 252,774 53,567 6,307 16,802 7, 186 8,914 14,358 199, 207 
7) eeccecese 264 ,525 54,234 6,274 16,758 7,146 9,080 14,976 210,291 
1976 .cccccees 278, 259 54,175 6,087 15,393 7,116 9,605 15,974 224 , 084 
me cecceoses 293,651 53,852 5,830 15,434 6,637 9,618 16,333 239,799 
1976 ...cceeee 313,001 54,747 5,485 16,170 6,466 9,823 16,803 258, 254 
1977 ..ccceeee 318,241 56, 731 5,345 16,889 6,496 10, 707 17,294 261,510 
1978 ..ccceeee 312,816 56,237 5,576 17,015 6,421 10,711 16,514 256,579 
1979 ..cccceee 302,075 54,456 5,464 16,193 6,101 10,719 15,979 247,619 
1980 ......... 299,095 54,391 5,233 16,846 6,515 10,278 15,519 244, 704 
1981 ......00- 296, 798 54,811 5,300 17,373 6, 787 9,731 15,620 241,987 ° 
1982 ......00- 296 , 580 57,025 5,526 18,594 7,666 9,824 15,415 239,555 
1983 ....eee0e 290 , 931 58,868 5,288 19,721 8, 160 9,720 15,979 232 , 063 
1984 ...cceeee 285 , 462 59,569 5,568 20,352 8,939 9,330 15,380 225 , 893 
1985 ...cceeee 287,210 61,278 5,802 21,206 9,989 8,757 15,524 225 , 932 
1986 .....00-- 289 , 823 62,526 5,910 21,314 11,261 8,572 15,489 227,297 
19B7 ...cceeee 290 , 532 63,018 5,638 22,281 11,808 8,831 14,460 227,514 
1988 ......0.. 300,901 63,897 5,650 22,891 12,600 8,559 14,197 236, 194 
As a percent of fields 
1960 ...cceeee 100.0 26.9 4.5 9.6 2.4 5.0 5.3 73.1 
1961 ...cceeee 100.0 29.1 4.9 10.4 2.9 5.2 5.7 70.9 
1962 ...cceees 100.0 29.6 4.6 10.5 3.2 5.5 5.8 70.4 
1963 ....se00- 100.0 29.9 4.5 10.5 3.6 5.2 6.1 70.1 
1964 ...cceeee 100.0 29.9 4.5 10.7 3.6 5.3 5.9 70.1 
1965 ...eceees 100.0 30.2 4.4 10.7 3.8 5.3 5.9 69.8 
1966 ..ccceees 100.0 27.1 3.5 9.7 3.6 4.7 5.5 72.9 
1967 ...cceeee 100.0 26.5 3.4 8.8 3.6 4.7 5.9 73.5 
1968 ....ce00s 100.0 25.6 3.1 8.6 3.4 4.7 5.8 74.4 
1969 ..ccceees 100.0 24.9 3.0 7.8 3.5 4.5 6.0 75.1 
1970 ....ceeee 100.0 23.6 2.8 7.4 3.4 4.1 5.8 76.4 
1971 ..ccceeee 100.0 21.9 2.8 7.1 2.9 3.6 5.5 78.1 
W972 .cccccces 100.0 21.2 2.5 6.6 2.8 3.5 5.7 78.8 
I9O7T3S ..ccccees 100.0 20.5 2.4 6.3 2.7 3.4 5.7 79.5 
1976 .ccnscees 100.0 19.5 2.2 5.5 2.6 3.5 5.7 80.5 
1975S .cccccees 100.0 18.3 2.0 5.3 2.3 3.3 5.6 81.7 
1976 .cccccees 100.0 17.5 1.8 5.2 2.1 3.1 5.4 82.5 
W977 ..ccccees 100.0 17.8 1.7 5.3 2.0 3.4 5.4 82.2 
197B ..ccccees 100.0 18.0 1.8 5.4 2.1 3.4 5.3 82.0 
W979 .cccceces 100.0 18.0 1.8 5.4 2.0 3.5 5.3 82.0 
1980 ....ceees 100.0 18.2 1.7 5.6 2.2 3.4 5.2 81.8 
1981 ....ceeee 100.0 18.5 1.8 5.9 2.3 3.3 5.3 81.5 
1982 ....ceees 100.0 19.2 1.9 6.3 2.6 3.3 5.2 80.8 
1983 ...cceeee 100.0 20.2 1.8 6.8 2.8 3.3 5.5 79.8 
1984 ..ccceees 100.0 20.9 2.0 7.1 3.1 3.3 5.4 79.1 
1985 .....000. 100.0 21.3 2.0 7.4 3.5 3.0 5.4 78.7 
1986 ...ceeeee 100.0 21.6 2.0 7.4 3.9 3.0 5.3 78.4 
1987 ...cceeee 100.0 21.7 1.9 7.7 4.1 3.0 5.0 78.3 
19BB ...ccceees 100.0 21.2 1.9 7.6 4.2 2.8 4.7 78.5 


1/ Including earth and enviromental sciences. 

2/ Including statistics and computer specialties. 

3/ Excluding history and including psychology. 

4/ Includng first-professional degrees such as M.D., D.0.S., D.V.M., and J.D. degrees. 


NOTE: Because of rounding, components may not add to totals. 


SOURCE: National Science Foundation, SRS; National Center for Education Statistics, Department of Education 


Table 8-21. Doctoral degrees awarded by field: 1960-88 


POPPOS SHOP OPPO PIS SH SP PSPHS POPP POOL P SPOIL PIPPI PPP IIP POPP OPOPPPIO PS OPP PPPIPPIIPPOS® Total 
Total Piysical Mathematical Life Social other 
Year Fields Total sciences 1/ Engineering sciences 2/ sciences sciences 3/ fields 4/ 
Sa sssscoses 9,733 6,263 1,861 794 291 1,660 1,657 3,470 
1961 ...ceeeee 10,413 6,721 1,993 940 332 1,682 1,774 3,692 
a? sesceesese 11,500 7,438 2,097 1,216 388 1,867 1,870 4,062 
i seneeseee 12,728 8,219 2,427 1,357 483 1,976 1,976 4,509 
1964 ..cccceee 14,325 9,224 2,527 1,664 588 2,219 2,226 5,101 
1965 ....cceee 16,340 10,476 2,865 2,074 685 2,539 2,313 5,864 
a 17,949 11,458 3,059 2,301 769 2,711 2,618 6,491 
Pa esscosess 20,403 12,982 3,503 2,604 830 2,966 3,079 7,421 
ae eeseesece 22,936 14,448 3,681 2,855 971 3,511 3,430 8,488 
a eseeceses 25,743 16,039 3,935 3,265 1,070 3,815 3,954 9,704 
1970 ....ceeee 29,498 17,743 4,403 3,434 1,225 4,165 4,516 11,755 
a? sseeséece 31,867 18,949 4,501 3,498 1,238 4,557 5,120 12,918 
a? sessesese 33,041 19,007 4,257 3,503 1,281 4,454 5,473 14,034 
Pt seeceeses 33,755 19,001 4,078 3,364 1,233 4,503 5,793 14,754 
19764 ..ccceeee 33,047 18,313 3,765 3,147 1,211 4,304 5,853 14,734 
1975S wc ceeees 32,951 18,358 3,710 3,002 1,147 4,402 6,070 14,593 
1976 ...cceeee 32,946 17,864 3,506 2,834 1,003 4,361 6,124 15,082 
W977 wnccccces 31,716 17,416 3,415 2,643 964 4,266 6,099 14,300 
1978 ......2-- 30,875 17,048 3,234 2,423 959 4,369 6,038 13,827 
1979 wc. ceeeee 31,237 17,245 3,320 2,490 979 4,501 5,927 13,992 
1980 .....eeee 31,017 17,199 3,149 2,479 962 4,715 5,873 13,818 
1981 ......0-- 31,353 17,633 3,210 2,528 960 4,786 6,123 13,720 
1982 ......00- 31,096 17,630 3,351 2,646 940 4,844 5,820 13,466 
1983 ......... 31,216 17,976 3,439 2,781 987 4,756 6,000 13,240 
1984 ......00- 31,277 18,107 3,459 2,913 993 4,877 5,841 13,170 
a sceeecese 31,211 18,323 3,533 3, 166 998 4,902 5,701 12,888 
1986 .......-- 31,770 18,859 3,679 3,376 1,128 4,806 5,846 12,911 
19B7 ....ceeee 32,278 19,312 3,840 3,712 1,190 4,813 5,732 12,966 
WED coccececee 33,456 20,257 4,046 4,190 1,263 5,121 5,615 13,199 
As a percent of fields 
1960 ....cceeee 100.0 64.3 19.1 8.2 3.0 17.1 17.0 35.7 
1964 wcccccees 100.0 64.5 19.1 9.0 3.2 16.2 17.0 35.5 
1962 ..ccceees 100.0 64.7 18.2 10.6 3.4 16.2 16.3 35.3 
1963 .....2. 100.0 64.6 19.1 10.7 3.8 15.5 15.5 35.4 
1964 ...cceees 100.0 64.4 17.6 11.6 4.1 15.5 15.5 35.6 
1965 ...cceees 100.0 64.1 17.5 12.7 4.2 15.5 14.2 35.9 
1966 ...cccees 100.0 63.8 17.0 12.8 4.3 15.1 14.6 36.2 
1967 ....ceees 100.0 63.6 17.2 12.8 4.1 14.5 15.1 36.4 
1968 ..ccccees 100.0 63.0 16.0 12.4 4.2 15.3 15.0 37.0 
1969 ..ccceees 100.0 62.3 15.3 12.7 4.2 14.8 15.4 37.7 
1970 ....ceeee 100.0 60.1 14.9 11.6 4.2 14.1 15.3 39.9 
1971... eeees 100.0 59.5 14.1 11.0 3.9 14.3 16.1 40.5 
1972 ..ccccece 100.0 57.5 12.9 10.6 3.9 13.5 16.6 42.5 
W973 wcccceees 100.0 56.3 12.1 10.0 3.7 13.3 17.2 43.7 
1976 wc ccceees 100.0 55.4 11.4 9.5 3.7 13.0 17.7 44.6 
TOTS ..ccceeee 100.0 55.7 11.3 9.1 3.5 13.4 18.4 44.3 
1976 wcccceees 100.0 54.2 10.6 8.6 3.0 13.2 18.6 45.8 
W977 nc ceeees 100.0 54.9 10.8 8.3 3.0 13.5 19.2 45.1 
1978 ..ccccees 100.0 55.2 10.5 7.8 3.1 14.2 19.6 44.8 
W979 ...cceees 100.0 55.2 10.6 8.0 3.1 14.4 19.0 44.8 
19BO ...cceees 100.0 55.5 10.2 8.0 3.1 15.2 18.9 44.5 
1981 ....eeeee 100.0 56.2 10.2 8.1 3.1 15.3 19.5 43.8 
19B2 ...ceeeee 100.0 56.7 10.8 8.5 3.0 15.6 18.7 43.3 
19B3 ....ceeee 100.0 57.6 11.0 8.9 3.2 15.2 19.2 42.4 
19B4 ...ccecee 100.0 57.9 11.1 9.3 3.2 15.6 18.7 42.1 
1985 .....000e 100.0 58.7 11.3 10.1 3.2 15.7 18.3 41.3 
1986 .....06- 100.0 59.4 11.6 10.6 3.6 15.1 18.4 40.6 
19B7 ...cccees 100.0 59.8 11.9 11.5 3.7 14.9 17.8 40.2 
19BB ....ceeee 100.0 60.5 12.1 12.5 3.8 15.3 16.8 39.5 


1/ Including earth and environmental sciences. 

2/ Including statistics and computer specialties. 

3/ Excluding history and including psychology. 

4/ Includng first-professional degrees such as M.D., D.D.S., D.V.M., and J.D. degrees. 
NOTE: Because of rounding, components may not add to totals. 


SOURCE: National Science Foundation, SRS. 
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Table B-22. Percent of recent science/engiiieering 
(S/E) degree recipients employed in S/E 
jobs by degree and field: 1976 and 1986 


Degree 

Bachelor’s Master’s 

Field 1976 1986 1976 1986 
Seewewrrorrrrre Percent -<<<<-%%%<"¢""(-- 

Total... cccccecccccces 44.7 63.8 77.4 84.3 
Physical sciences.... 58.9 68.0 67.5 85.7 
Mathematics.......... 45.9 73.6 61.5 89.7 
Computer sciences.... 90.0 89.2 85.4 90.0 
Engineering.......... 83.4 89.1 93.1 94.6 
Life sciences........ 49.7 56.7 75.9 80.6 
Social sciences...... 20.7 30.5 66.7 55.8 


Note: Individuals enrolled full time in graduate 
school are excluded. Data for 1976 include 
1974 and 1975 S/E graduates. Data for 1986 
include 1984 and 1985 S/E graduates. 


SOURCE: National Science Foundation, SRS. 


Table B-23. Number of 1984 and 1985 science/engineering 
(S/E) degree recipients working as computer specialists 
in 1986, by field 


Degree 
oo Bachelor’s Master's _ 
Field ~ 4984—=—t«iBSCitéiBASCSC*«éi'BS 
"cc mcsenanes Ei enasmesescsces 


a 35,600 41,900 8,000 8,800 


Physical sciences....... 700 200 100 100 
Mathematics... ..cccecees 3,900 3,600 400 400 
Computer sciences....... 24,200 29,800 6,000 6,800 
Engineering........eeee. 3,700 3,100 1,200 1,100 
Environmental sciences.. 100 100 100 100 
Life sciences........... 400 400 (1) 100 
Social sciences......... 1,900 4,000 200 200 
PsyChology......csercccecs 600 600 (1) 100 


(1) Too few cases to report. 
NOTE: Because of rounding, components may not add to totals. 


SOURCE: National Science Foundation, SRS. 
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2/ Wo rate computed for groups with less than 1,500 in labor force. 


SOURCE: National Science Foundation, SRS. 


1/ No unemployment reported. 


NOTE: 


Table 8-25. Selected characteristics of physically disabled scientists and engineers: 1986 


Total 
Field population Visual | Audi tory | Ambulatory | Other 
Total scientists 
and engineers 94,200 21,100 16,500 20,500 36, 100 
Scientists 40,400 9,700 7,600 9,800 13,400 
Physical scientists 7,600 2, 1,100 1,400 2,600 
Mathematical scientists 1,600 300 400 500 500 
Computer specialists 9,200 1,800 2,700 3,000 1,700 
Environmental scientists 3,000 200 400 1,300 1,100 
Life scientists 6,300 1,300 1,200 1,700 2,100 
Psychologists 6, 100 1,100 1,400 1,200 2,400 
Social scientists 6,600 2,600 400 700 2,900 
Engineers 53,800 11,400 8,900 10,800 22,700 
Labor force status 

Total Labor Total Employed Unemp| oyed 

Field population force emp|oyed in S/E seeking 

Total scientists 

and engineers 94,200 71,400 70,300 63,400 1,100 
Scientists 40,400 34,500 34,200 29,400 300 
Physical scientists 7,600 5,300 5,300 5,100 (1) 
Mathematical scientists 1,600 1,600 1,500 1,300 100 
Computer specialists 9,200 9,100 9,100 7,800 (1) 
Environmental scientists 3,000 2,000 2,000 1,900 (1) 
Life scientists 6,300 5,700 5,600 5,100 100 
Psychologists 6, 100 5,400 5,400 3,600 (1) 
Social scientists 6,600 5,500 5,300 4,500 100 
Engineers 53,800 36,900 36, 100 34,000 800 


(1) Too few cases to estimate. 
NOTE: Because of rounding, components may not add to totals. S/E = Science/engineering. 
SOURCE: National Science Foundation, SRS. 


Table 8-26. Selected data on stock and flows of the science/engineering (S/E) workforce by occupational group 
or field of degree: 1986 


Natural scientists, 


Total scientists engineers and Social and 
and engineers computer specialists behavioral scientists 
Number Percent Number Percent Number Percent 
(Thousands ) (Thousands) (Thousands ) 

Status of 1985 S/E employed workers in 1986: 

Total 1985 seeeseeeoeeeeeeeae eeeseseeseeoeeeeeees 3,514 100.0 3, 136 100.0 378 100.0 
Employed in S/E.....cccccccccccccccces 3,229 91.9 2,875 91.7 354 93.8 
Deceased......... occcccocceceecoece eee 28 0.8 26 0.8 3 0.7 
Unemployed. ....ccccccccccccccccccecces 11 0.3 17 0.5 V/ V/ 
Emigrated.... eeeseeseoeceeeeceoeeeeeee eeesesee 15 0.4 12 0.4 4 1.0 
Employed in non-S/E....... eeccecece see 132 3.8 119 3.8 13 3.5 
Out of workforce....... TTT TTT TTT TTT 9 2.8 89 2.8 10 2.6 

Source of 1986 S/E employed workers: 

Total hn peneneeneeenseneneneeennes 3,682 100.0 3,275 100.0 407 100.0 
1985 S/E employed carryover to 1986... 3,229 87.7 2,875 87.8 354 87.1 
Total 1985 S/E Graduates... ccccccccecs 227 6.2 196 6.0 31 7.6 

U.S. ee 210 5.7 180 5.5 30 7.3 

Foreign CC 17 0.5 16 0.5 1 0.3 
Re-entrants to S/E employment......... 172 4.7 152 4.6 20 4.9 
Direct immigration......cccccccccees e° 30 0.8 28 0.9 1 9.3 
Upgraded WOPKEPS..cccccccccs eseeenee eeeenee 24 24 0 

Workforce status of S/E graduates by broad field of study 2/: 

VOOR cccccccccccccccccccccccccccces eee 327 100.0 225 100.0 102 100.0 
Employed in | PPPPTTTTTTTTTrTrT TTT 210 64.2 180 80.0 30 31.6 
Employed in MOM-S/E. cw ccccccccccccccces 101 30.8 36 15.9 65 68.4 
Out of WOPKFOPCE..cccccccccccccccccccs 10 3.0 5 2.2 5 5.3 
Unemployed. ....ccccccccccccccccccccces 6 2.0 4 2.0 2 2.1 


SESS SSSSSSSSSSSSSSSSSSSSSSSSESSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSHSSSSSSSSSSSSHHRSSHSRSSSSSSSeeeeeeeee 


1/ There was a net reduction of 6 in S$/E unemployment. 
2/ Excluding full-time graduate students. 


Notes: Data are rounded to nearest thousand and percentages are based on unrounded data. 
See text footnotes for definitions of methodology and caveats. 


SOURCE: National Science Foundation, SRS. 
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